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2018 National ALS Registry Annual Meeting Executive Summary

The cause(s) of ALS (Amyotrophic Lateral Sclerosis) remain unknown for 90-95 percent of
those diagnosed with the disease and there is still no cure.

The Agency for Toxic Substances and Disease Registry (ATSDR) established the National ALS
Registry to determine how many people in the US are living with ALS, to describe the
demographics of ALS patients, and most importantly to examine the risk factors for ALS.
AlthoughtheRegi stry6s primary purpose is to capture cas
more than just count cases. The Registry is also:

1 Funding ALS research,

T Collecting specimens from Registry enrollees through the National ALS Biorepository,

1 Connecting patients with researchers recruiting for ALS clinical trials or epidemiological
studies,

I Obtaining and analyzing potential etiologic data from Registry enrollees through 17
different online risk factor modules such as occupational history, military history,
residential history, history of traumatic brain injury and (TBI), and

1 Providing data and biospecimens to scientists to further ALS research.

ATSDR held the National ALS Registry Annual Meeting in Atlanta on August 7-8, 2018. There
were 51 attendees, including persons living with ALS, neurologists, researchers, representatives
of national ALS organizations, representatives of pharmaceutical companies, Registry staff, and
other ALS experts.

Background, Methodoloqgy, and State of the Registry

Because ALS is a non-notifiable condition, CDC does not receive reports from states of the
occurrence of ALS, as it does for most communicable diseases. The novel methodology
developed by ATSDR for identifying ALS cases uses data from national administrative
databases (i.e., Medicare and the Veterans Administration) in addition to the information
entered into the online Registry web portal by persons living with ALS.

Improvements and accomplishments during the last year:

1 Published the third Morbidity and Mortality Weekly Report (MMWR) report on February
23

1 Collected hundreds of additional biospecimens via the National ALS Biorepository

1 Paired biospecimens with epidemiological and risk factor survey data already collected
by the Registry

1 Redesigned the Registry website with a responsive design, enabling access by hand
held devices

1 Published over one dozen peer-reviewed articles/abstracts from Registry staff and
research partners

1 Published a Notice of Funding Opportunity and funded 1 RO1 and 4 new grants
awarded in Fall 2018

1 Initiated the development of a new Spanish Registry website

9 Targeted 56 percent of Registry funding to supporting ALS research
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1 Created new digital assets including graphics, videos, and infographics

Launched an outreach project with partners in selected states

1 Implemented a Customer Satisfaction Survey that focuses on Registry enrollment to
increase our understanding of how people are learning about the Registry and to

E|

Research

The National ALS Registry released the third prevalence report in February 2018 for persons
living with ALS in the US. ALS prevalence was estimated to be 5 cases/100,000 for 2014. The
total case count was 15,927, including cases from the national databases and the Registry
online portal. This is a slight increase over the previous report. ALS continues to be more
common in whites, males, and persons 60-69 years of age. The lowest number of ALS cases
was among persons 18-39 years of age and > 80 years of age. Males continue to have a higher
prevalence than females across all data sources.

Data from the Registry indicate that completion of the risk factor surveys is steadily increasing.
Persons with ALS completed over 76,000 risk factor surveys to date. They completed
approximately 65,000 last year at this point. The Research Notification System has also proven
to be quite successful, with approximately 95% of registered persons with ALS opting in to
participate in research notifications. Over 35 institutions, including pharmaceutical companies,
domestically and abroad, have used the Registry to recruit for their clinical trials and
epidemiological studies.

National ALS Biorepository

The National ALS Registry now includes a Biorepository. People taking part in the Registry are
eligible to participate in the National ALS Biorepository. From those interested, the Biorepository
selected participants to be geographically representative of the US. Blood and urine specimens
arecollectedi n t he persondés home. The Registry can now
epidemiological and risk factor survey data already collected by the Registry for use by
scientists in their research. Registry participants may also donate tissues postmortem.
Postmortem samples consist of brain, spinal cord, cerebrospinal fluid (CSF), bone, muscle, and
skin. Persons with ALS can take part in the Registry and Biorepository even if they have
donated specimens to other biorepositories and studies. Biospecimens have been collected
from over 500 participants, including over 30 postmortem collections to-date. There are now
thousands of aliquoted samples available for researchers to use that include bone, blood, brain
tissue, cerebrospinal fluid (CSF), fingernails, and hair.

Reqistry Enrollment

This session included discussions on the Registry enroliment, demographics, and completion of
the risk factor surveys. Registry enroliment increased rapidly during the first months
immediately following the launch of the Registry in October 2010, then there was a slight uptick
in enrollment in 2013 and 2014, probably due to the Ice Bucket Challenge, and there has been
a slow decline since then. Approximately 40% of Registry participants are female and 60% are
male. The percentage of ALS patients enrNo page number first pagesolled in the US by region
is highest in the Midwest (31%) compared with only 17% in the Northeast. ATSDR is currently
working on outreach activities with its partners to increase enrollment.

In addition to registering, persons with ALS are encouraged to take the risk factor surveys
available on the Registry. The completion rate for the surveys is about 60% compared with 70%
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to 80% for other national surveys including the NHIS i Household Module, NHANES i
Conditional Exam, and the NIS 7 Landline Response Rates. The risk factor survey data provide
information to researchers to assist in discovering other ALS risk factors and etiology, allows
patients to tell their stories, and optionally link biospecimen data for more robust studies.

Evaluating the Completeness of the National ALS Reqistry

Evaluating the completeness of the National ALS Registry is important because ALS is not a
reportable disease. Physicians and other health care providers are required to report diseases
designated as reportable. Although no surveillance system is able to identify 100% of the
cases, because ALS is not reportable, ATSDR uses non-traditional case ascertainment, making
evaluation of the completeness of the Registry even more important. ATSDR used two different
methods to evaluate the completeness of the Registry: state and metropolitan area surveillance
data and capture-recapture methodology. The State/Metro Surveillance Project involved intense
case ascertainment in three states (New Jersey, Florida, and Texas) and eight metropolitan
areas (Atlanta, Baltimore, Chicago, Detroit, Las Vegas, Los Angeles, Philadelphia, and San
Francisco). ATSDR compared patients identified by the state/metro surveillance project with
those in the Registry. The findings showed that the Registry was more likely to miss people who
were non-white, Hispanic, living in the Western US, not using Medicare for insurance, and less
than 65 years of age.

Capture/Recapture methodology uses probability analysis to estimate the number of cases that
might be missed. Both methods showed remarkably similar results. Both methods identified
non-whites and those less than 65 years of age as under-represented in the Registry. Both
methods identified Medicare as an important source for case identification. Men were found to
be under-represented in the Registry using capture-recapture methodology, but not in the
comparison of state and metropolitan surveillance data. The comparison of state and
metropolitan area surveillance data identified Hispanics and those from Western states as
under-represented, but this was not assessed using capture-recapture methodology.

ATSDR is working to increase outreach to populations shown to be under-represented in the
Registry by creating a Registry website in Spanish and by placing articles in local papers that
target African Americans and rural communities. ATSDR is also planning to use the estimate of
underreporting s from these methodologies to adjust future ALS prevalence estimates.

Communication & Outreach

One of the most important objectives of the meeting is to discuss the barriers, challenges, and
successes the Registry has experienced and to receive recommendations on how to address
these issues. Some of the issues were that the Registry could do a better job of communicating
all that it is doing and the Registry website is difficult to navigate. ATSDR is currently working
with its partners, the ALS Association, the Muscular Dystrophy Association, the Les Turner ALS
Foundation, and with Brunet Garcia to address these challenges to increase awareness of the
Registry and to improve registration and completion of the risk factor surveys.

Some of the ways the Registry is addressing these issues are as follows:

T ATSDR created a new awdopgd wti m nd mgw vti ldee ov aliud ed
registry.

1 All of the Registry materials, including videos, social media, and printed materials are
available for use by the partner organizations and others.



https://youtu.be/cwmOAiQVIBY
https://wwwn.cdc.gov/als/Download/Learn%20more%20about%20the%20National%20ALS%20Registry.mp4
https://www.cdc.gov/als/ALSRegistryResources.html
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9 ATSDR reorganized the Registry website to make it easier to navigate. They are
continuing to find ways to improve the website and welcome feedback from everyone.

1 The Registry team is also trying to reach people who are under-represented in the
Registry. One of the partnerships they engaged this year was with BlackDoctors.org,
which is a very popular health-related website primarily aimed at African American
communities. They ran a well-received article to raise awareness about ALS and the
Registry.

1 ATSDR wrote and released this year for which they pay a minimal amount for
placement, and then local journalists pick them up. As of July 2018, this generated 3672
news articles. Journalists continuously pickup these articles online.

1 A collaboration with Medscape produced a very nice article targeting neurologists in rural
areas.

Under-Enrolled States Outreach Project Update

The goals of the Under-Enrolled States Outreach Project are to focus on six states where
enrollment in the Registry is less than expected and to identify health districts within those
states, which could benefit from increased Registry outreach. The six states participating in this
project are Hawaii, Mississippi, New York, West Virginia, Utah, and Wyoming. The Registry and
the ALS Association and MDA are working collaboratively to compare data to identify the health
districts in each state that are under-enrolled. The ALS Association and MDA developed and
implemented outreach plans during July 1-December 31, 2018. ATSDR will review and assess
the findings to determine the effectiveness of the project. If the project is effective in raising
enrollment levels, the plan is to expand the project to other selected under-enrolled states.

ALS Association

The ALS Association works exclusively on ALS and is the largest national non-governmental
funder of ALS research. They are supportive of the Registry, working with 39 chapters, two
territories, and over 130 clinical partners nationwide. There are 62 Centers of Excellence, which
also participate in research. The ALS Association promotes the Registry during their events,
meetings and conferences, through social media, on their website, as well as also encouraging
their chapters to promote the Registry.

The ALS Association is working closely with the Registry and has identified challenges and
opportunities. Challenges include an ALS community that does not have the best impression
about what the Registry is and may not have a clear understanding of why the Registry is
important. They pointed out the need for the Registry to provide feedback to the ALS community
on their research and other activities. There is also the challenge of under-counting. However,
the work that the Registry is doing to improve understanding of the under-counting seems to be
very important to identifying the solution, which will help in the allocation of resources. They also
underscored the value of the Registry in supporting the type of research to address the very
important question of why some people get ALS and others do not.
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Muscular Dystrophy Association

The Muscular Dystrophy Association continues its efforts to improve and expand their ability to
support the National ALS Registry. MDA supports research, support services, Care Centers,
education, and the Resource Center. More than 12,000 individuals with ALS have access to
nearly 50 designated MDA ALS Care Centers across the US and a Network of Care Centers at
over 150 top institutions and affiliates. MDA promotes the National ALS Registry through social
media, online publications, outreach phone calls, community events, MDA Care centers, the
MDA website that houses information on the National ALS Registry, ALS support groups, the
National Resource Center, educational conferences and seminars, and print materials.

Some of the highl i gmalALS&dgistiyDueach efbi@sinBludéNea ATSDR
breakout session and information booth during the MDA Clinical Conference in March 2018.

They also incorporate MDA Engage Events on the ALS Registry into regional MDA Engage

Events as far as data, information, and print materials. MDA is posting weekly Registry

messages to the MDA national soci al medi a pages
social media pages, and providing a link to the National ALS Registry on MDA.org.

Les Turner ALS Foundation

The Les Turner ALS Foundation provides comprehensive ALS care in Chicagoland through
individualized care, local community support, and scientific research at the Les Turner ALS
Center at Northwestern Medicine. The support services team works directly with persons living
with ALS and their families and others. Their promotional efforts for the National ALS Registry
and Biorepository include home and clinic visits, support groups, a National ALS Registry
Associate, print newsletters, e-news and website, Annual Education Meeting, education for
medical professionals, Annual Research Symposium on ALS and NeuroRepair, community
education and expos, and social media.

A unique feature of the Les Turner ALS Foundation is the National ALS Registry Associate. She
meets every person who presents to the clinic, provided they are willing to meet with her. She
provides personal assistance for anyone who is interested in being in the Registry or who may
need assistance with completing the risk factor modules. They have estimated that between her
support and assistance at the clinic, the Turner Foundation is currently enrolling 80% of
individuals they serve in the Registry.

Brunet-Garcia

Brunet-Garcia is working with the National ALS Registry on strengthening communications and
outreach efforts. Their objectives are to raise awareness and engagement of the Registry,
provide value to persons with ALS with simpler access to updates from the ALS Registry and
stakeholders, and to coordinate efforts of partners and others to promote the Registry and
support persons with ALS.

Brunet-Garcia has developed improved messaging and branding including articles, testimonial
guotes, social media, fact sheets, and posters. ATSDR shares all of the materials with the
partners. Brunet-Garcia also created marketing materials to show the value of the Registry
including fact sheets and a new retractable display for use at conferences and other events.

\
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They are also working with the Registry and the partners to assess feedback to ensure the best
products in terms of content and design.

Update from Pharma

Cytokinetics, Inc.

Cytokinetics, Inc. is working on developing drugs for muscles. Cytokinetics targets compounds
that bind to the proteins that make up the sarcomere, which is the fundamental contractile unit
of the muscle. They presented an update on their clinical trials in ALS for tirasemtiv and
reldesemtiv, compounds that target troponin, one of the fundamental proteins that make up the
contractile unit of the muscle. The compounds are known as fast skeletal muscle troponin
activators (FSTASs). Cytokinetics presented the methodology and results of the Phase 3 clinical
trial of tirasemtiv. Unfortunately, patients did not tolerate tirasemtiv well, resulting in dose
reductions and discontinuations of the drug. Therefore, Cytokinetics discontinued the
development of tirasemtiv. However, because patients who tolerated the drug and received
benefit, Cytokinetics is continuing to make tirasemtiv available to the patients in the trial whose
physicians deem that they are benefitting.

Cytokinetics also described their clinical trial with reldesemtiv, a similar compound to tirasemtiv,
but with a completely different chemical structure, which does not have the side effects seen
with tirasemtiv. Reldesemtiv has greater pharmacodynamic effect at lower plasma
concentrations, was designed to minimize crossing of the blood brain barrier (BBB), has no
known drug-drug interaction with riluzole that tirasemtiv did, and has demonstrated tolerability in
healthy subjects.

Cytokinetics used the National ALG&GIltrRleandreportey 6S not
that the tool works very well and recommends its use for all studies.

Mitsubishi Tanabe Pharma America

Mitsubishi Tanabe Pharma America reported on the Edaravone Biomarker Study they hope to
implement by the end of 2018. Mitsubishi Tanabe introduced Edaravone, a drug that slows the
loss of physical function, approximately one year before this meeting. Since then, the number
of patients placed on the drug has increased to over 3000. However, many payers placed
restrictions on access to Edaravone and many questions were raised about which patient
populations were appropriate to receive the drug and what the optimal timing was to initiate
therapy, in addition to questions about the clinical development program. In the first Phase 3
trial, the drug did not meet its primary endpoint.

A second Phase 3 trial used an enrichment strategy gleaned from the first trial. This examined a
population that was high functioning, but rapidly progressing. In the second trial, the drug did
meet its primary endpoint.

However, there are questions remaining that Mitsubishi Tanabe hopes this biomarker study will

begin to answer regarding the drugds mechanism of
biologic measure for the effects of Edaravone on ALS, help in determining the feasibility and

validity of specific biomarkers in patients undergoing Edaravone therapy, and provide guidance

vi



National ALS Registry Annual Meeting Summary Report Auqust 7-8, 2018

regarding more frequent dosing at higher strengths. Mitsubishi Tanabe may release the findings
of the biomarker study as early as June 2019.

Mitsubishi Tanabe Pharma America is also using the National ALS Registry notification system
to recruit participants for this study.

NEALS Update

The Northeast ALS Consortium (NEALS) functions as an international academic research

consortium, a contracted research organization, and a resource for the ALS community at large.

NEALS® mission is to translate scientific advance
MND as rapidly as possible. Members are working on therapeutic developmental drugs for ALS,

advocacy, and other activities, which further ALS care.

NEALS provides resources for the ALS research community including training site managers,
coordinators, evaluators, and site and project Pls. NEALS has also created the Pooled
Resource Open-Access ALS Clinical Trials Database (PRO-ACT), a repository of data from
placebo and treatment patients. There also is the NeuroBANK, which is a powerful natural
history database. NEALS also maintains a Biorepository/Living Library and coordinates monthly
webinars for persons living with ALS, caregivers, and the ALS community.

The number of NEALS research trials and persons patrticipating in the trials were presented by
year from 1999 through 2017, which show the dramatic increase in NEALS-associated research
studies.

The National ALS Registry is working with NEALS to assist in recruiting patients for their clinical
trials and studies through the Rrelgervestomthedbs Resear c
committee for recruitment.

ATSDR-Funded Research Update

ATSDR provides funding to support ALS research studies to help the ALS community learn
more about the disease and to help prioritize new risk factor modules for the Registry. Principle
investigators presented updates of nine ATSDR-funded studies on environmental and genetic
risk factors.

Persons Living with ALS Perspective and Next Steps

These sessions provided critically important feedback from the ALS patient community on the
value of the Registry, the components that are going well, and components that need to do
better. Meeting participants also shared their observations and insights regarding the top
priorities for the Registry and the Biorepository for the coming year.

Vii
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National ALS Reqistry Action ltems for 2018/19:

The National ALS Registry is not just an ATSDR initiative. We recognize that the success of the
Registry depends on the collaboration of all the stakeholders. During the coming year we will
continue to work collaboratively with the partner organizations and other stakeholders to
achieve the following:

1. Send semiannual newsletter to inform ALS community of Registry activities on new
research, research results, biorepository, ATSDR-funded studies, risk factor surveys

2. Redesign Registry website to make information for patients and caregivers more
engaging and easier to find

3. Analyze data to determine activity that improves enrollment in the Registry, e.g., social
media, promotional material, clinical staff suggestions

4. Increase researcher awareness of data and specimen availability

5. Provide enrollment statistics at smaller level than state e.g., health district

6. Provide an estimate of ALS prevalence that adjusts for under-ascertainment

7. Analyze risk factor survey completeness by year to look for improvements, e.g., how
many enrolled, how many surveys were completed

8. Track status of recommendations from the annual meeting and provide an update at 6
months and present progress at the next annual meeting

9. Focus messaging about completion of surveys where data is most needed

10. Discuss research opportunities with representatives of pharmaceutical companies

viii
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Acronyms Used in this Document

Acronym Expansion

AAC Augmentative/Alternative Communication

AAN American Academy of Neurology

ADS Associate Director of Science

AE Adverse Event

ALS Amyotrophic Lateral Sclerosis

ALS COSMOS ALS Multicenter Cohort Study of Oxidative Stress

ALSA Amyotrophic Lateral Sclerosis Association

ALS-CBS ALS Cognitive Behavioral Screen

ALS-CBS-CG ALS Cognitive Behavioral Subscale Caregiver Portion

ALSFRS ALS Functional Rating Scale

ALSFRS-R Revised ALS Functional Rating Scale

AQS Air Quality System

ARREST ALS ATSDR Risk Factors Epidemiologic Studies in ALS

ATSDR Agency for Toxic Substances and Disease Registry

BAL Bronchoalveolar Lavage

BBB Blood-Brain Barrier

BFR Brominated Flame Retardant

BMAA Beta-Methylamino-L-Alanine

BMI Body Mass Index

BORIM Board of Registration in Medicine

BPA Bisphenol A

BRFSS Behavioral Risk Factor Surveillance System

CALS Caregivers of ALS

CATI Computer-Assisted-Telephone Interview

CDC Centers for Disease Control and Prevention

CDC WONDER CDC Wide-ranging ONIine Data for Epidemiologic Research

CMAQ Community Multi-Scale Air Quality Model

CME Continuing Medical Education

CMS Centers for Medicare and Medicaid Services

CNS Central Nervous System

CNS-LS Center for Neurologic Study-Lability Scale

COD Cause of Death

COl Conflict of Interest

COPD Chronic Obstructive Pulmonary Disease

COWAT Controlled Oral Word Association Test

CReATe Clinical Research in ALS and Related Disorders for Therapeutic
Development

CRLI Clinical Research Learning Institute

CRO Clinical Research Organization

CSF Cerebrospinal Fluid

CuMC Columbia University Medical Center

DNA Deoxyribonucleic Acid

DoD Department of Defense

DTHHS Division of Toxicology and Human Health Sciences

DUA Data Use Agreement

EHR Electronic Health Record

EHSB Environmental Health Surveillance Branch

ELISA Enzyme-Linked Immunosorbent Assay

EPA Environmental Protection Agency

EPHT Environmental Public Health Tracking
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ERPO Extramural Research Program Office

ERS Environmental Risk Score

EV Extracellular Vesicle

FBI-ALS Frontal Behavioral Inventory

FDA Food and Drug Administration

FFQ Food Frequency Questionnaire

FFS Fee-For-Service

FSTA Fast Skeletal Muscle Troponin Activator
FTD Frontotemporal Dementia

FvVC Forced Vital Capacity

GLM Generalized Linear Models

GUID Globally Unique Identifier

HAPs Hazardous Air Pollutants

HHD Hand Held Dynamometry

HHS (United States Department of) Health and Human Services
HMDB Human Metabolome Database

HMO Health Maintenance Organization

HSP Hereditary Spastic Paraplegia

ICD International Classification of Diseases
ICP-MS Inductively Coupled Plasma Mass Spectrometry
iPSC Induced Pluripotent Stem Cells

IRB Institutional Review Board

IT Information Technology

MDA Muscular Dystrophy Association

MDC Multidisciplinary Clinics

MDPH Massachusetts Department of Public Health
MGH Massachusetts General Hospital

miRNA microRNA

mtDNA or mDNA Mitochondrial DNA

MMSE Mini-Mental State Examination

MMWR Morbidity and Mortality Weekly Report

MNA Massachusetts Neurologic Association
MND Motor Neuron Degeneration

MND Motor Neuron Disease

MNDA Motor Neuron Disease Association

MOH Ministry of Health

MOVRE Dat a Hu| neuroMuscular ObserVational Research Data Hub
MTA Material Transfer Agreement

MTPA Mitsubishi Tanabe Pharma America

MTPC Mitsubishi Tanabe Pharma Corporation
NATA National Air Toxics Assessment

NBB NeuroBioBank

NCEH National Center for Environmental Health
NDI National Death Index

NEALS Northeast Amyotrophic Lateral Sclerosis Consortium
NHANES National Health and Nutrition Examination Survey
NIH National Institutes of Health

NIV Non-Invasive Ventilation

NMD Neuromuscular Diseases

NOFO Notice of Funding Opportunity

NPL National Priority List

ODH Ohio Department of Health

OHRP Office for Human Research Protections
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OMB Office of Management and Budget

oS Oxidative Stress

PALS Persons with Amyotrophic Lateral Sclerosis
PCP Primary Care Physician

PCR Polymerase Chain Reaction

Pl Principal Investigator

PlI Personally Identifiable Information

PLS Primary Lateral Sclerosis

PLS-DA Partial Least Squares Regression-Discrimination Analysis
PM Particulate Matter

PMA Progressive Muscular Atrophy

Polychlorinated Biphenyl

PCB

POPs

Persistent Organic Pollutants

PRO-ACT Pooled Resource Open-Access ALS Clinical Trials Database

gPCR Quantitative PCR

RDCRN Rare Disease Clinical Research Network

RFA Request for Applications

RN Registered Nurse

RNA Ribonucleic Acid

RNS Reactive Nitrogen Species

ROS Reactive Oxygen Species

SAB Scientific Advisory Board

SAE Serious Adverse Events

SES Socioeconomic Status

SMA Spinal Muscular Atrophy

SME Subject Matter Expert

SNP Single Nucleotide Polymorphism

SOD-1 Superoxide Dismutase 1

SOP Standard Operating Procedure

SPO Scientific Program Official

SSN Social Security Number

SvC Slow Vital Capacity

T3DB The Toxin and Toxin Target Database

TB Tuberculosis

TBI Traumatic Brain Injury

TEAE Treatment-Emergent Adverse Event

TICS Telephone Interview for Cognitive Status

TIV Tracheotomy with Invasive Ventilation

UK United Kingdom

VA (United States Department of) Veterans Affairs

VITALITY-ALS Ventilatory Investigation of Tirasemtiv and Assessments of Longitudinal
Indices after Treatment for a Year in ALS

WALS Western ALS Study Group

WGS Whole Genome Sequence

WVFT Written Verbal Fluency Test
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Centers for Disease Control and Prevention (CDC)
Agency for Toxic Substances and Disease Registry (ATSDR)
Annual Amyotrophic Lateral Sclerosis (ALS) Surveillance Meeting

Minutes of the Meeting
August 7-8, 2018

Welcome and Introductions

Robert Kingon, MPA, Facilitator
Carter Consulting, Inc.

Mr. Robert Kingon called the meeting to order at 8:32 AM, observing that this marked the 13%"
annual meeting and his 10" meeting serving as facilitator. He explained that the meeting would
be streamed live and that it was a requirement by the department for participants to sign the
release form included in their meeting packets. He described ground rules for the meeting,
reviewed housekeeping items, and led participants in a round of introductions. A participant
roster is appended to the end of this document.

Opening Remarks

Patrick Breysse, PhD
Director, National Center for Environmental Health and
Agency for Toxic Substances and Disease Registry

Dr. Breysse welcomed everyone. He emphasized that the field of environmental health is very
diverse and widespread, but that ALS is one of the most important areas the National Center for
Environmental Health (NCEH) and the Agency for Toxic Substances and Disease Registry
(ATSDR) are exploring. He said it was his pleasure to be there and that he was happy about
and proud of the work being done by the National ALS Registry. He expressed appreciation for
all of the clinicians, researchers, and especially persons with ALS for attending the Annual
National ALS Registry Meeting. Having them all together allows for feedback that helps ATSDR
shape the National ALS Registry. He also expressed appreciation for those taking the time to
view the meeting through the online | ink. He stre
given that registries such as this only work when there is an interplay between scientists, non-
profit organizations, and affected individuals. It cannot be emphasized enough that success
depends upon the collaboration among all of the stakeholders.

The National ALS Registry is a groundbreaking effort. Those efforts help scientists to work

toward a cure for ALS, something that everyone would like to imagine in their lifetimes. The

Registry is making real progress, publishing its third report on ALS prevalence in February 2018

and is working on the fourth report schedule for fall publication. He noted that meeting

participants would hear a high-level presentation of the third report. They also are excited about

the National ALS Biorepository. The Biorepository is fully operational and patient specimen

collections are ongoing, both in-home and postmortem. These samples are being paired with

risk factors and survey data, which makes the Biorepository a unique resource for investigating

ALS. In addition to specimens, there are ongoing analyses. Dr. Breysse indicated that highlights

of the research being conducted with persons livingwithALS and ATSDRO6s sexternal
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as wel | as updates from ATSDRO6s funded researcher
ATSDR anticipates funding four additional new grants. Also during this meeting, recent research

publications would be highlighted that focus on topics such as ALS mortality, disease

progression, the State and Metro Surveillance projects, capture-recapture, and risk factors.

ATSDR would like feedback on these and other topics as they move forward. AT SDR6 s

partners, the ALS Association (ALSA), Muscular Dystrophy Association (MDA), and Les Turner

ALS Foundation planned to provide updatesof t heir Regi stry outreach act
Communications Team also planned to discuss ways
Research Notification System has been extremely well-received by Registry enrollees and

researchers. To date, over 35 institutions have used it for clinical trials and epidemiological

studies. Over 95% of the Registry enrollees have opted in to receive notifications from the

Registry about ALS research for which they are eligible. They also will hear from persons with

ALS and their perspectives on living with ALS and the importance of the Registry. There also

woul d be presentations about the new initiatives

In closing, Dr. Breysse invited participants as the leading experts on ALS to help ATSDR
continue to shape the National ALS Registry to be the best it can be. He stressed that everyone
should feel free to provide their thoughts throughout the meeting and beyond, as this was not a
one-time event. He welcomed everyone to Atlanta and offered them best wishes for a
productive meeting.

Overview of the National ALS Registry

D. Kevin Horton, DrPH, MSPH

Chief, Environmental Health Surveillance Branch
Division of Toxicology and Human Health Sciences
Agency for Toxic Substances and Disease Registry

Dr. Horton welcomed everyone and thanked them for their attendance and taking time out of

their busy schedules to attend. This is the 13" annual meeting, which is hard to believe. He

thought a lot of good progress has been made in those 13 years and emphasized that the

Registry is the product of the people in the room and their respective organizations. One of the

themeds that would be r ep aaandcachnnotidthiesralonesThey hat ATSD
need everyone in the room to help promote the Registry. While they have been doing a good

job of this, there is room for improvement.

While Dr. Horton apologized to those who had heard his presentation previously, he pointed out
that there were attendees who were new to the Registry and may not know how it operates,
who the partners are, et cetera. He explained that ATSDR is one of several agencies under the
Department of Health and Human Services( HHS ) . AT S DsRadgsly dn enginorsnental
health in terms of how the environment and toxic substances can impact human health. As part
of HHS, ATSDR is the sister agency of the Centers for Disease Control and Prevention (CDC).
Dr. Redfield, CDCO s Di r e ct odmijnistratbr ®ATSDR. ATSDR is @-located with
CDC in Chamblee, Georgia.

In terms of the background and methodology of the National ALS Registry, the US ALS Registry
Act (Public Law 110-373) was passed in October 2008. ALS organizations and persons with
ALS (PALS) are directly responsible for the passing of this Act, which allowed ATSDR to set out
on a path to create a population-based registry for the US. The purpose of the Registry is to
describe the incidence, prevalence, mortality, demographics, and risk factors for ALS. There are
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many speculations and hypotheses for what causes ALS. Through the risk factor survey
modules, the Registry tries to pinpoint some of the possible factors they should be examining.

It is important to realize that, like thousands of other non-communicable diseases, ALS is non-
notifiable. That means that CDC is not notified by state health departments, laboratories,
physicians, or neurologists about new or existing cases of ALS. In the surveillance world, there
are about 100 notifiable diseases at CDC. About 95% of these are infectious diseases. The
other 5% are non-communicable diseases. The fact that ALS does not have reportable disease
status mad @bwryaléhgirsg when this law was passed in terms of how to
realistically go about capturing every single newly diagnosed case of ALS in the country. Dr.
Horton clarified that he was not necessarily advocating that ALS become a reportable disease,
although it would make their lives much easier if it were. The argument is that if ALS is made a
notifiable disease, why not make Parkinsonds, Al z
notifiable? While this sounds good, it places a huge burden on state and local health
departments to begin collecting these data and notifying CDC. This is not up to CDC. Itis
largely a state-based decision. Massachusetts is the only state in which ALS is a reportable
disease.

In the absence of reportable disease status, ATSDR had to develop a novel approach to identify
newly diagnosed ALS cases. After conducting a multi-year pilot that tested various case-finding
methodologies, ATSDR finally launched the National ALS Registry in 2010. Congress passed
the act in 2008, but it took a couple of years to develop a methodology that ATSDR believes
captures most of the ALS cases around the country. They know they are still missing some
cases due to private insurance. The Registry takes a two-pronged approach to identify cases of
ALS as depicted in the following graphic:

National ALS Registry Methodology

NATIONAL

ALS REGISTRY

National
Databases®

) BT I

Apply Algorithm** validation Questions
[ t ] ——
Non ALS Potential ALS True ALS True ALS Non ALS
Patients Patients Patient Patients Patients
i

Web Portal

Registration

= algorithm: KD code, fregquency of neuralogical visits, Rx (iluzoke) drug ussge - Radicava will be evaluated in CY17

= medicare, Medicaid, Veterans Administrarion

An algorithm was created during the pilot-testing phase for identifying ALS cases from large
national databases from federal agencies such as Medicaid/Medicare andtheVet er an 6 s
Administration (VA). This comprises millions upon millions of people and records. When applied
to these national datasets, the algorithm separates people into three categories: Non-ALS
Patients, Potential ALS Patients, and True ALS Patients. True ALS Patients are automatically
added to the Registry. The algorithm is comprised of several elements such as the International
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Classification of Diseases (ICD)-9 code used to identify disease and for billing purposes. ALS
has a specific ICD code, but that alone cannot be relied upon due to the miscoding that occurs
on a fairly wide scale basis. For that reason, it was necessary to fold in a couple of additional

el ements into the algorithm such as the fsrequency
Many people typically visit their neurologist quarterly or four times per year, which is a good
indication that the person probably has some type of neurological condition such as ALS. In
addition, prescription drug usage is assessed. Before the introduction of Radicava®, Rilutek®
(riluzole) was the only drug used to treat ALS. If someone is taking riluzole, it is a pretty good
indication that they have ALS. Radicava® will be evaluated for inclusion in the algorithm in order
to start picking up patients who are taking this drug. This will not occur until ATSDR receives the
calendar year 2017 data.

While the ALS Act primarily set out for ATSDR to capture cases of ALS, the Registry does a lot

more than just count cases. ATSDR also is funding research and collecting biospecimens

through the National ALS Biorepository. There is also the Research Natification Request

mechanism. The Registry is now being used to help principal investigators (PIs) recruit patients

for clinical trials or epidemiological studies. Also, there are now 17 risk factor modules within the

Registry that collect information about military history, history of traumatic brain injury (TBI),
occupational status, et cetera. |t cannot be emph
are in encouraging patients to enroll and complete the risk factor modules. ATSDR cannot do

this alone in a vacuum.

In terms of accomplishments and activities since the last meeting, ATSDR published the third
Morbidity and Mortality Weekly Report (MMWR) report on February 23, 2018. This report
covered calendar year 2014. They are diligently working on the fourth report covering calendar
year 2015, which is scheduled for release in Fall 2018. Additionally, hundreds of biospecimens
have been collected via the National ALS Biorepository, which addresses one aspect of the
research arm of the Registry. There have been over 500 participants and over 30 postmortem
collections to-date. There are now thousands of aliquoted samples available for researchers to
use that include bone, blood, brain tissue, cerebrospinal fluid (CSF), fingernails, hair, et cetera.
Biospecimens can be paired with epidemiological and risk factor survey data already collected
by the Registry. For example, they could tell a researcher that a particular blood sample is from
a 50-year old plumber who lives in Idaho and had early-onset ALS. This is a very rich source of
data, which ATSDR wants external researchers to use to advance the science of ALS. ATSDR
also has disseminated additional data and biospecimens via the new online Registry platform.
ATSDR has approved and disseminated de-identified data and biospecimens to 6 investigators
to-date, and has funded additional research projects. They published a Notice of Funding
Opportunity (NOFO) and funded 1 RO1 and 4 new grants to be awarded in Fall 2018. The
details will be posted on the ATSDR website, via social media, and through their partners when
the awards become official.

Efforts also have been made to improve communications and outreach to help with Registry
enrollment, promotion, and to test the completeness of the Registry. A newly redesigned
website with a responsive design was launched, new digital assets were created (e.g., videos,
infographics), and an outreach project with partners was launched in select states. ATSDR
knows the Registry, like many public health surveillance systems, is not 100% complete and
that consideration must be given to how to reach out to the populations who are not necessarily
represented such as minority populations or populations who do not usually go to ALS referral
clinics.
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In addition, a Customer Satisfaction Survey was launched recently that focuses on Registry
enrollment. The purpose of this survey is to help improve the overall Registry web portal
experience. This survey will help to determine where people are coming in, how they found out
about the registry, et cetera. If they find that there is a gap in one area or another, perhaps they
need to improve promotion and outreach to try to get more people to come into the Registry.
Sample questions include:

C How did you hear about the Registry (e.g., neurologist, internet, ALSA, MDA, Les Turner)?

C How often do you visit the Registry website?

C Which Registry resources do you find most useful (e.g., clinic locator, continuing education
module)?

C What other languages (aside from Spanish) should we consider implementing?

C What parts of the website can be improved (e.g., research info, clinical trial info)?

There is continuous recruitment for ALS clinical trials and epidemiological studies through the
Registry. Over 35 institutions domestically and abroad have used the notification mechanism for
their particular studies, including pharmaceutical companies.

The ATSDR team also tries to get out and about throughout the country and the world to
promote the Registry through ALS patient symposiums, presenting at scientific conferences or
medical meetings, et cetera. This helps ATSDR promote the Registry, the work being done, and
the findings from the Registry and partners ATSDR supports. Last year, they attended the
following 12 conferences and ALS patient symposiums with platform, panel, or poster
presentations:

Louisiana/Mississippi ALS Symposium August 10th, 2017; New Orleans, Louisiana

17" Annual Northeast Amyotrophic Lateral Sclerosis Consortium (NEALS) Meeting, October
3-5, 2017; Clearwater Beach, Florida

ALS Symposium and Kanas University Grand Rounds, October 19-20, 2017; Kansas City,
Kansas

2017 Georgia ALS Educational Symposium, Savannah October 21, 2017; Savannah,
Georgia

28" International Symposium on ALS/MND, December 8-10, 2017; Boston, Massachusetts
4" Annual Clinical Research in ALS and Related Disorders for Therapeutic Development
(CreATe) Consortium Meeting, February 5-6, 2018; Miami, Florida

MDA Clinical Conference, March 12-1, 2018; Washington, DC

ALS Assaociation Fly In, March 20, 2018; Washington, DC

American Academy of Neurology (AAN), April 23-27, 2018; Los Angeles, California

ALS Association Advocacy Day, May 14, 2018; Washington, DC

ALS Research Symposium, June 8, 2018; Seattle, Washington

Atlanta ALS Educational Symposium, July 28, 2018; Atlanta, Georgia

000000 00 O 0 00

They also have been very active publishing ATSDR findings from the Registry, as well as
findings from partners ATSDR either has funded or has helped recruit for. Over one dozen peer-
reviewed publications/abstracts have been published within the past year from Registry staff
and research partners:

C Kuczmarski T, Stommel E, Riley K, et al. Medical history of chemotherapy or
immunosuppressive drug treatment reduces risk of amyotrophic lateral sclerosis (ALS). J
Neurology, 2017.
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C Andrew A, Caller T, Tandan E, et al. Environmental and Occupational Exposures and
Amyotrophic Lateral Sclerosis in New England. Neurodegenerative Disease.

C Parkin Kullmann JA & Pamphlett R. Does the index-to-ring finger length ratio (2D:4D) differ
in amyotrophic lateral sclerosis (ALS)? Results from an international online casei control
study. BMJ Open.

C Laliberte R. The Power of Many: Data from patient registries help advance research and
improve care. Neurology Now.

C Kaye W, Wagner L, Wu R, Mehta P. Evaluating the completeness of the National ALS
Registry, United States. ALS/FTD.

C Brown C. Non-Familial ALS: A tangled web. Nature.

C Mehta P, Horton DK, Kasarskis EJ, et al. CDC Grand Rounds: National Amyotrophic Lateral
Sclerosis (ALS) Registry Impact, Challenges, and Future Directions. MMWR.

C Horton et al. A spatial analysis of amyotrophic lateral sclerosis (ALS) cases in the United
States and their proximity to multidisciplinary ALS clinics, 2013. ALS/FTD.

C Wagner KN, Nagaraja HN, Allain DC, Quick A, Kolb SJ, Roggenbuck J. Patients with
sporadic and familial amyotrophic lateral sclerosis found value in genetic testing. Mol Genet
Genomic Med.

C Huang Z, Zhang H, Boss J, Goutman SA, Mukherjee B, Dinov ID, et al. Complete hazard
ranking to analyze right-censored data: An ALS survival study. PLoS Comput Biology.

C Mehta P, Kaye W, Raymond J, et al. Prevalence of Amyotrophic Lateral Sclerosis 8 United
States, 2014. MMWR.

C Harrison D, Mehta P, van Es M, Stommel E, Drory V, Nefussy B, van den Berg L, Crayle J,
& Bedlack R.AALS reversal so: demographics, disease <ch
morbidities. ALS/FTD.

C Larson T, Kaye W, Mehta P, Horton D. K. Amyotrophic Lateral Sclerosis Mortality in the
United States, 20117 2014. Neuroepidemiology.

There are many additional articles available at no cost through the ATSDR website, given that
ATSDR tries to purchase the publication rights as soon as an article is published in order to
make all of these publications open-access.

As menti oned e ar ldentfy, Analyzd) and B/@Ua® Pdteatial Risk Factors for

Amyotrophic Lateral Sclerosis (ALS)0 was publ i shed. 4lawardswilbant i ci pat e
funded pending the availability of funds. Each award is expected to be approximately $400,000.

In addition, ATSDR is launching a new Spanish Registry website and other languages are being

assessed. There is a possibility that in the future, other languages will be incorporated into the

website. New materials are being developed to increase awareness (e.g., clinic posters, videos,

infographics). ATSDR is analyzing results from state outreach projects for possible national

rollout. The fourth national prevalence report is currently in development. ATSDR is

implementing a new GovDelivery email system to determine effectiveness of emails. One

9
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problem they are having is that when they send out emails to people who have enrolled through
the online portal, they do not know whether the emails are opened and read. The new email
system will allow them to know whether an email has been opened and read. National outreach
activities to increase awareness and enrollment are ongoing.

In terms of funding, Dr. Horton shared FY17 figures as they were able to provide complete
information on that fiscal year. FY18 figures are anticipated to be similar and he will share that
information as well once it is complete:

National ALS Registry Funding, FY17

Communications
3%

IT & Support Total: 57.95M

17%

Research Activities

P Ressarch Activities (e, )

= Grants

| &L5 Biorep ¥
= Capture/Recapture
= Fellowr/Data requests

Miscellaneous
1%

Outreach & Education (=g, ):
= ALSA, MDA, Les Turner

Outreach & i o
- Lpport L& L.,
Education - Wabaits, devabopmant
13% - Contract staff
Miscellaneous [e.g.):
- Travel, rent, printing
Personnel

10%

In summary, the National ALS Registry is the only population-based ALS registry for the US.
ATSDR is doing its very best to fulfill the Congressional mandate to determine the incidence,
prevalence, demographics, and risk-factors for ALS. ATSDR is facilitating research by analyzing
thousands of risk-factor surveys to help determine etiology, collecting nationally-representative
biospecimens to enhance external research, assisting in recruitment for clinical trials and
epidemiologic studies, providing epidemiological data and biospecimens to researchers, and
funding external research on ALS risk factors and etiology. Continuous enhancement efforts are
made by engaging with partners to promote enroliment (e.g., ALSA, MDA, Les Turner);
increasing visibility and usability (e.g., new website, Spanish language, videos); and improving
case-ascertainment gaps (e.g., via cap/recap, w/in minority populations). Dr. Horton
emphasized again that it is not just an ATSDR initiative. This is a multi-partner initiative. It
cannot be done by ATSDR alone. They need everyone6 s h el p t o thdimpodance bfr at e
the Registry.

Discussion Points

Dr. Benatar requested a status implementation of the Globally Unique Identifier (GUID) and how
linked the data potentially are.

10
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Dr. Horton replied that the issue with the GUID is that it is not necessarily a unique identifier.
They have found that different institutions are using different GUIDs. The National Institutes of
Health (NIH) uses one GUID, while Massachusetts General uses another. ATSDR has

i mpl emented two GUIDs in an effort to have
enrolls in the Registry through the online portal, they are given the option to generate two
different GUIDs. People are taking part in this, but unfortunately it is somewhat confusing to an
end-user.

Dr. Mehta added that the GUID was implemented in January 2017. Previous enrollees can opt
into the system as well. It is contingent upon how someone enters his or her name. Thus far,
ATSDR has received no requests from researchers for GUID-coded data.

Dr. Kaye added that the GUID is dependent upon the computer in which the information is
generated. NIH is using one server, while NEALS is using a different server. They generate
different numbers. ATSDR has the fields that everyone is collecting and those are being kept,
so they could generate a third GUID if necessary.

Dr. Benatar clarified that even if there are multiple systems, they are unique. They are just not
global.

Overview of National ALSgistry Research Initiatives

Paul Mehta, MD

National ALS Registry Principal Investigator
Environmental Health Surveillance Branch

Division of Toxicology and Human Health Sciences
Agency for Toxic Substances and Disease Registry

During this presentation, Dr. Mehta reported on research areas of the Registry, the third and
fourth reports on national ALS prevalence, Registry surveys, the notification mechanism for
connecting persons with ALS (PALS) and researchers, notable registry publications, funding
research, the new Request for Applications (RFA) on Grants.gov, future research initiatives, and
Continuing Medical Education (CME) credits. He emphasized that with the Registry, ATSDR
does much more than just count ALS cases. It also supports research, epidemiology, and the
National ALS Biorepository. The Registry also collects survey data and includes a Research
Notification Mechanism to connect PALS and researchers. Almost 60% of funding is allocated to
external ALS research focused on etiology, risk factors, et cetera.

As mentioned earlier, the third prevalence report was published on February 22, 2018 in the
MMWR and covers calendar year 2014. In 2014, prevalence was estimated to be 5
cases/100,000. Including national databases and the portal, the case count was 15,927. ALS
continues to be more common in whites, males, and persons 60-69 years of age. That is
unchanged from the first two reports. The lowest number of ALS cases was among persons 18-
39 years of age and > 80 years of age. Males continue to have a higher prevalence than
females across all data sources. The initial observations are that this is unchanged from 2013,
prevalence is currently holding steady, and the demographics of the disease have not changed.
More data are needed to estimate national prevalence trends. The fourth report is scheduled to
be published in Fall 2018 and will cover calendar year 2015. With the fourth report, ICD-10
utilization began on October 1, 2015. Staff are examining how implementation of ICD-10 versus
ICD-9 may impact the algorithm.

11
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There currently are 17 risk factor surveys, which are in the process of being analyzed.
Completion of the risk factor surveys is steadily increasing. Over 76,000 risk factor surveys have
been completed to date. Approximately 65,000 had been completed last year at this point. This
table provides a breakdown of the surveys available, their release dates, and the number
completed as of August 1, 2018:

Risk Factor Surveys-Taken After Registration

Faiviky s tary of 1 A1, i s e
D saeiri e por o s s s AL S F RS
il dlats e, deyice

Cper-endedatickogical guestsne Movemier, 2013

Total jasof 8/1/2018) TEA1S

ATSDR continuously receives questions/suggestions about adding, changing, or modifying the

risk factor surveys. The risk factor surveys were adapted and reviewed by Dr.Lor ene Nel sonods
group at Stanford University. In order to add a risk factor survey, they must take one down due

to potential burden. The Office of Management and Budget (OMB) permits 90 minutes.

Consideration is being given to updating the Physical Activity Survey 5 with the next OMB

submission. This survey currently measures oxidative stress, but may be revised to assess TBI

and sports. However, existing data will be evaluated before making any changes to Survey 5.

Ongoing analyses include the following:

Reproductive History and ALS: ATSDR

Disease Progression (Survey 7, ALSFRS): ATSDR

Health Status and Clinical Module (Surveys 15 and 17): ATSDR/Bjorn Oskarsson, MD
Open-Ended Questions on ALS Causes (Survey 16): ATSDR

Physical Activity (Survey 5): ATSDR

)0 OO O

The preliminary results for Surveys 1-6 have been published, and the following future analyses
are planned:

C Exposure Matrix Development and Analysis:
U Occupational History (brief)
U Residential History
U Lifetime Occupational History
U Home Pesticide Use
U Hobbies

12
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C Caffeine Consumption

C Head & Neck Injuries, possibly combined with surveys:
U Occupational history-brief
U Military history
U Lifetime Occupational History

Dr. Mehta emphasized that these data are available for researchers to request, and encouraged
them to submit their ideas to ATSDR for consideration. Many of the surveys require cross-
referencing with other surveys and cannot be examined alone.

The Research Notification System has taken off, with approximately 95% of Registry PALS
opting in to participate in research. The Registry links PALS with scientists who are recruiting for
research (e.g., clinical trials, studies). Domestic and international researchers are using the tool
for recruitment purposes, with over 35 institutions having used the system thus far. Following
are some of the clinical trials:

C Amylyx Pharmaceutical, Inc (Paganoni): CENTAUR-ALS, AMX0035 slows disease
progression and muscle weakness

C Cytokinetics, Inc (Rudnicki): Fortitute-ALS (CK2127107), newest clinical trial, and ARREST
ALS (Tirasemtiv) completed

C FElex Pharmaceuticals (Oskarsson): FLX-787, evaluate decrease in muscle cramps

Barrow Neurological Institute (Ladha): determine whether tocilizumab (ActemraTM) is safe
and tolerable

C Neuraltus Pharmaceuticals, Inc (Block): NP0O1, Phase Il, helps to slow down ALS by
reducing inflammation

C University of Washington i Davis (Weiss): mexiletine calms over-excited nerves and brain
cells, slowing disease progression

C Carolinas Neuromuscular Center (Brooks): evaluating the safety tolerability and clinical
endpoint responsiveness of Ibudilast, MN 166

A new clinical trial application was received the previous week from Orion Pharmaceuticals that
proposes to examine the effects of ODM-109 (oral levosimendan) on respiratory function in
patients with ALS. This is a Phase Ill, randomized, double-blind, placebo-controlled, parallel-
group, multi-center study. Approximately 450 PALS from 70 to 80 centers across the US would
be enrolled in the study. The objective is to confirm whether levosimendan can significantly
improve respiratory function measured by supine slow vital capacity (SVC). Enrollees will
include males and females with a diagnosis of ALS with disease duration from symptom onset
of 12-48 months. The Principal Investigator (PI) is Merit Cudkowicz, MD/MGH.

The following are some of the notifications using the Registry for epidemiological/risk factor
studies:

C ALS Association (Bruijn): IMPACT-ALS, Investigating and Measuring Patient And Caregiver
Trends about ALS
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C Columbia University (Mitsumoto): ARREST ALS study, examine the relationship between
oxidative stress (OS) and ALS as well as combined exposures on development of ALS,
including environmental, occupational, lifestyle, dietary, and psychological risk factors.

C Massachusetts General Hospital (Nicholson): Microbiome assessment, role of gut
microbiota in the development of diseases such as ALS, linked to inflammation.

C Barrow Neurological Institute (Shefner): ALS testing at home, travel requirement may
prevent participation in studies, ALS patients will evaluate their own function at home.

One advantage of this recruitment mechanism is user-friendliness for researchers. ATSDR
works closely with researchers to answer any questions and address any potential issues
before the proposed research is submitted to the committee for review. CDC Institutional
Review Board (IRB) approval is not needed. IRB approval bytheappl i cant 6iss i nstitut.]
adequate. Search criteria can be based upon a number of variables: age, sex, time since
diagnosis, state, region, national. For multi-site clinical trials, single IRB approval is satisfactory
versus 40 to 50 approvals. Protocols are preferred but not necessary. ATSDR understands that
some of the pharmaceutical companies do not want to provide their full protocol on a particular
drug due to the proprietary nature of some of the information. If the FDA has approved a
formulation, CDC accepts that. The approval process typically takes less than 4 weeks. The
research committee is comprised of neurologists and patients. Dr. Mehta encouraged those
interested in joining the committee to let ATSDR know.

ATSDR published over a dozen peer-reviewed publications and abstracts. As mentioned earlier,
the Registry pays for open-access whenever possible. Abstracts have been presented at AAN,
NEALS, and the International ALS/MND Symposium. Some notable publications include the
following:

C Larson et al: Amyotrophic Lateral Sclerosis Mortality in the United States, 20111 2014.

C Horton et al: A spatial analysis of amyotrophic lateral sclerosis (ALS) cases in the United
States and their proximity to multidisciplinary ALS clinics, 2013.

C Kaye et al: Evaluating the completeness of the National ALS Registry, United States.

C Harrisonet al : AALS reversalso: demographics, disec¢
morbidities. (External collaboration with Duke Medical School, Richard Bedlack, MD, PhD)

C (In development): ALS among Patients with a Medicare Advantage Prescription Drug Plan;
Prevalence, Survival and Patient Characteristics (Humana collaboration)

Amyotrophic Lateral Sclerosis Mortality in the United States, 20117 2014 by Larson et al was
recently published. Mortality was analyzed previously by another researcher, and ATSDR felt
that the calculation of mortality was somewhat over-stated. The reason for this is that when the
analysis was performed, other motor neuron diseases (MNDs) were included. The recently
published Larson et al study is much more specific. Based on this study, approximately 30,804
deaths were found in US coded as G12.2, ICD-10. Of these, about 21% (6476) were excluded
from this analysis as they were deemed to be other MND or neurological disorders, including:
5039 progressive supranuclear palsy; 558 bulbar palsy; 331 primary lateral sclerosis; 80
progressive muscular atrophy; 351 non-specific term for MND; and 117 with some other cause.
After exclusions, there were 24,328 ALS deaths. The overall age-adjusted mortality rate was
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1.70 (95% CI 1.68i 1.72). Males were 2.09 (95% CI 2.0571 2.12), females 1.37 (95% CI 1.35i
1.40), whites 1.84, blacks 1.03, and other 0.70. This paper provides increased sensitivity versus
previous publications on ALS mortality. This map from the paper depicts the geographic regions
where mortality was found to be higher:

Rate m™1.1-15 ™ 16-1.7 mm18-19 mmm 2.0-24

Fig. 4. Geographic distribution of average annual age-adjusted ALS mortality rates per 100,000 population in the
United States, 2011-2014. The rate for Washington DC is in the 1.1-1.5 category.

A spatial analysis of amyotrophic lateral sclerosis (ALS) cases in the United States and their
proximity to multidisciplinary ALS clinics, 2013 by Horton et al showed that about 45% of
persons with ALS lived more than 50 miles from the closest multidisciplinary clinics (MDC),
while 24.6% lived more than 100 miles from an MDC. The West had the furthest case-to-MDC
proximity average, with approximately 600 miles being the furthest distance. There was no
statistical difference in case-to-MDC by sex. By race, African Americans lived closer to MDCs at
the 0-25 mile range. By age, those O 8 0  gf age lived within 0-50 miles of an MDC. This
map shows the location of the MDCs:
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Prevalent ALS Cases and Multidisciplinary ALS Clinics (MDCs)
in the United States, 2013
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The importance of this paper is that it is known that access to care is very important with ALS in
terms of adequate care, survival, and so forth. As shown on the map, there are large swaths of
areas where there are no clinics.

As mentioned, ATSDR is funding extramural research to learn more about ALS etiology and risk
factors. The information gleaned from these studies also will help ATSDR prioritize topics for
future risk factor surveys and research initiatives. To date, 13 research studies have been
funded. The newest RO1 to be funded is from Pl Evelyn Talbott, DrPH at the University of
Pittsburgh and Co-PI Angela Malek, PhD at the Medical University of South Carolina. This is the
first ATSDR-funded study to utilize specimens from the National ALS Biorepository. The
objective of the study is to examine serum/plasma levels of ambient air environmental toxicants
in combination with data on environmental and occupational exposures from interview data in
relation to ALS risk. This study will include controls as well. All 13 funded studies are outlined in
the following table:
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Study MName

Identification and Characterization of Potential Enwironmental Risk

Facrors for ALS Usingthe ATSDR ALS Registry Cases and a Control

Population

A Population-Based Ohio ALS Repository and a Case-Conunol Study of ALS

Risk Factors

Environmental risk factors and gene-environment interactions in ALS risk

and progression

Case-Control Studies Nested in Mational ALS Registry to Evaluate

Environmental Risks

Ri - . =

Prospective study of biorarkers and risk factors for ALS incidence and

progression

Analysis of environmental risk factors for ALS using the MNational ALS

Registry and the State- Based Comprehensive Surveillance Projects

Database

Identification and Validation of ALS Enwironmental Risk Factors

Epidemiclogy of ALS

Gene-environment Interactions in ALS

Large-Scale Genome-Wide Association Study of ALS

o
The University of
Pittsburgh

Trinity College — Dubling
Ireland

Darvmouth College

University of Miami

Colurmbia University
hiedical Center

Stanford University
Harvard School of
Public Health

Dartmouth College

University of Michigan
Columbia University
Medical Center
Harvard University
Morthwwestern
University

hlational Institutes of
Health

Inmvestigaton

Evelyn O. Talbott,
DrPH

Orla Hardiman,
rAD, PHD

Elijah Stoomel,
MDY, PHD

hiichael Benatar,
MDD, PHD

MAarc Weissskopf,
PhD

Hireshi Mitsumoto,
hAD, DSc

Lorens Melson, PhD
Alb=rto Ascherio,
MDD, DrPH

Elijah W. Stommel,
mACE PhD

Ewa Feldman. MO,
PhD

Hiroshi Mitsumoto,
MDD, DSc

Marc Weisskopf,
PhD, ScDx

Tespu Siddique.
MDY

Bryan Traynor, MDD,
PhD

ATSDR Funding
Period

September, 2017 -
September, 2020

September, 2016 -
September, 2018

September, 2016 -
September, 2018

September, 2016 -
September, 2018

September, 2015 -
August. 2018

September, 2015 -
September, 2018

Juby, 2014 — June.
2015

Juby, 2014 — June,
2016

August. 2013 -
August. 2017

August. 2013 -
August. 2017

Juby, 2012 — June,
2013

Juby, 2012 — June,
2013

July, 2012 — June,
2013

In terms of grants to be funded in FY19, a NOFO titled TS18-001: Identify, Analyze, and
Evaluate Potential Risk Factors for Amyotrophic Lateral Sclerosis (ALS) was published this
year. The objective of the announcement/funding is to identify potential risk factors for ALS in
humans that are potentially associated with or contribute to the etiology, progression, and
pathophysiology of ALS in humans. The areas of interest for this line of research include:
environmental and occupational, military service, infectious agents and viruses, nutritional
intake, physical and sports activities, pharmaceutical use, and traumatic injuries. ATSDR
anticipates funding 1 to 4 awards of $400,000 per year for 3 years subject to funds. Funding is
managed through a peer-review process completely external to EHSB. They will be told in
September who the grantees will be. There are plans to fund an additional NOFO in FY19,
although the topic areas have not yet been decided, it is anticipated to be similar to what was
published in TS18-001.

ATSDR also has CMEs available for providers through its Amyotrophic Lateral Sclerosis (ALS)
Continuing Education Module. This course provides 1.5 contact hours of free continuing
education.

Discussion Points

Regarding geographic distribution, Dr. Thakur noted that there are problems with identifying
PALS and including them in the Registry if they are not engaged in treatment. He asked
whether it could be that people who live further away from a treatment center are more likely to
be under-counted, such that the estimates are low for the groups who are further away. He
observed that when a surveillance system is run, there is a count of the people who actually are
in a registry, but there is also the possibility for an estimate. The reports featured the count, but
he wondered whether they discussed the estimate. Bringing together the estimate of missing
cases and the count provides an estimated national or regional prevalence.
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Dr. Mehta replied that for 2013, the prevalence was still about 5/100,000. The Registry is a
surveillance system and cannot capture all of the cases. Certainly, the cases in rural areas may
go to their primary care physician (PCP) or a neurologist once, get a diagnosis of ALS, and
never go to a neurologist again. It is difficult to say, but it probably is a slight undercount. There
are likely to be individuals in rural areas who have not been counted because they have not
joined the Registry or were not captured by Medicare or the VA system. In terms of the potential
to make an estimate, Dr. Mehta noted that there is a system called capture-recapture that
examines the estimated number of missing cases. There is a way to use that methodology for a
particular year to estimate the number of missing cases, which are residing with private payers.

However, it will stild]l only be an estimate. With
they feel pretty confident that they are capturing the bulk of ALS cases in the US. He indicated

that Dr. Kaye would be presenting on the completeness of the Registry later in the day.

Regarding the annual reports, Dr. Finger said he still thought one thing that is misleading that

had been brought wup in previous year s, i sThea hat

way that it is most commonly used in the ALS community has a very different connotation than
the way it is used specifically bythe Re gi st r y . He suggested that
changed or at least placed in quotes so that people are not misled to think that the undercount
is due to definite versus probable. In terms of capture-recapture, he did not think they could
estimate that they are missing 10% when by the best estimate over 40% are missing. Related to
that, they talk about how hard it is to reach out to minorities and how much of the marketing
efforts are to reach out to minorities and people in difficult areas, but simultaneously they are
reporting prevalence numbers with no caveat saying that this is a white, educated disease. He
did not think they could continue to say that there are not any minorities when they know that
they are not being captured. This makes the outreach efforts harder. This has to do with how
the statistics are framed. As Dr. Horton said, they will never be able to capture everyone. A $1
million marketing budget in a country with 325 million people will never capture it. The statistical
technique must reflect that. In the paper on the 2014 data, possible undercounting is not
mentioned until the second to last paragraph. There is no reference to the fact that a study has
been completed that says the possible undercounting is 40%, which implies that the prevalence
rates are off by more than 60%, (In the completeness paper, of the 4,767 identified patients,
only 2,720 were in the registry) and he wondered why that paper was not cited.

Dr. Mehta acknowledged that they must do a better job with the outreach efforts clarified that Dr.
Finger was referring to the completeness paper.

Dr. Kaye indicated that the completeness paper was not cited because the 2014 paper was
published before the completeness paper was published. A paper cannot be cited until it is
published.

Dr. Bradley asked whether people who register answer any questions regarding whether they
have had neck surgery, given that there is some evidence that neck surgery worsens ALS. If
not, it would be interesting to capture whether individuals with ALS who register themselves had
neck surgery. He also asked whether there is a way within the Registry to ask which cases have
died.

Dr. Mehta replied that the cases are evaluated through the National Death Index (NDI) in order
to get a cause of death (COD). The underlying condition may be ALS, but the COD might have
been respiratory failure. None of the surveys ask about previous surgeries. They do ask about

muscle cramps in the Clinical Onset Survey, but nothing specific about surgery. This potentially
could be captured in Survey 16, which is the survey that asks people to talk about what they
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think causes their ALS. However, that is a qualitative survey. The Registry can be queried to
ask which cases have passed away. They estimate prevalence based on cumulative
prevalence, so they cross-reference NDI every calendar year. Those cases who have died are
removed as a case the subsequent year.

Dr. Kaye added that they are collecting data about neck injuries, but not on any type of surgery.
The survey that collects information about neck injures has been up for about a year.

Ms. Balas expressed concern regarding the geography of the centers shown from 2013 in terms
of targeting and focusing their efforts. Since 2014, the ALS Association has doubled the number
of certified treatment centers with which they work.

Dr. Horton indicated that this analysis could be done with 2014 and 2015 data.

Dr. Mehta added that in the paper, they do specify that these are only for 2013. This paper is
unique in that they had co-authors from the ALS Association, Les Turner Foundation, and MDA.
This was a group effort because they did not want to publish something without a say from all of
the other partners as well.

Dr. Brooks asked whether the proportion of military cases each year was staying the same,
increasing, or decreasing. When ALS became a VA benéefit, there was a large increase in the
VA Registry, so he wondered if they were assessing that type of micro environment issue as
well.

Dr. Kaye replied that the cases are steady. They come in through the VA and maybe through
the portal or Medicare as well.

Dr. Mehta added that they are not currently assessingthe VA6 s Regi stry for ALS at
it is an area they could pursue.

Dr. Thakur said he thought it would be helpful to hear a quick overview of what was meant by
ficumul ative prevalenced and specificall ybiltyhat i s
increased how that could affect cumulative prevalence.

Dr.Kayei ndi cated that Acumul ative prevalenced means
as a case in every given year. If someone is identified in Medicare in 2012 as a case, they

remain a case until ATSDR receives a report from the NDI that they have passed away, and

then they are taken out. Because the algorithm is based on using medical services, it is known

that as people become sicker, they use less services. They may not be seen by a neurologist

and may no longer take riluzole. They would not come up as a case, not because they were not

a case, but because of the way the algorithm identifies people.

Dr. Tessaro said that he is a veteran and has talked to the ALS team at ATSDR, who think the
number of veterans with ALS is significantly under-represented.
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Update on the National ALS Biorepository

Laurie Wagner, MPH Wendy E. Kaye, PhD
Biorepository Coordinator Senior Scientist
McKing Consulting Corporation McKing Consulting Corporation

Ms. Wagner presented a brief history and update on the National ALS Biorepository. A pilot
study was conducted from September 2012 through September 2015. The first collections
began in 2013. For the pilot study, 330 Registry participants were enrolled who provided blood,
urine, hair, and nails. Specimens were collected in-home on two occasions approximately six
months apart. Participants were recruited to be geographically representative of the US, with at
least one person being recruited from every state by the end of the pilot study. In addition, 30
Registry participants were enrolled to donate tissues postmortem. All postmortem participants
also took part in the in-home blood collections. There were changes after the pilot study.
Persons with ALS can sign up to learn more about the Biorepository when they join the National
ALS Registry. Specimens are collected only one time, and hair and nails are not being collected
at this time. However, if researchers are interested in hair and/or nails, they can be added back.
Saliva is collected from those who cannot donate blood and from a sample of persons
interested in the Biorepository. Researchers can request specimens as well as data to go along
with the specimens.

Here is a screenshot of the page that has been added to the ALS Registry where existing and
new participants can sign up to express their interest in the Biorepository:

National ALS Biorepository Participant Interest

Research is an important part of the National ALS Registry. Specimens are needed for much of this research. The National
ALS Biorepository is a new part of the National ALS Registry. If you are interested in learning more about the Biorepository,
please check the "I Agree” box. A sample of interested PALS will get information packets.

L1 Agree

I would like to learn more about donating biospecimens to the National ALS Biorepository
I would like to learn more about donating postmortem tissues to the National ALS Biorepository
I would like to learn more about donating both biospecimens and postmortem tissues to the National ALS Biorepository

Please provide your mailing address and phone number. This information will be used to make sure we ask PALS from all
over the US to take part. We will also use this information to contact you if you are selected.

Address: City:
State: v Zip:
Phone: (ex:7701234567)

In terms of the process, ALS patients enrolled in the National ALS Registry can sign up to learn
more about the biorepository. New enrollees can agree to receive more information about the
Biorepository during registration. Previously enrolled participants in the Registry can update
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their accounts to receive more information. The Biorepository staff receives a list of enrollees
interested in the Biorepository on a monthly basis. Enrollees are selected to receive more
information about the Biorepository based on their geographic location in order to ensure that
there is nationwide representation. Selected enrollees are then mailed packets. Potential
participants are called by a Biorepository Coordinator approximately one week after the
package is mailed to answer any questions they have, go over and sign the consent form if
interested, and schedule an appointment to give blood or mail in a saliva kit.

The role of the Biorepository coordinator is to make an appointment for a phlebotomist to visit

the participant and coordinate the collection between the phlebotomist and the participant. Once

the appointment is set up, the phlebotomistwi | | go to the palect i ci pant 6s
specimens using the kit that was mailed to the home in advance and ship the specimens to the

laboratory for next day delivery. Once received, the specimens are processed as follows:

Blood Specimens

Plasma is made into 0.5 ml aliquots

Serum is made into 0.5 ml aliquots

Metals free blood is made into 1.8 ml aliquots

Deoxyribonucleic acid (DNA) is extracted from the Buffy Coat and made into 2 pg aliquots
Ribonucleic acid (RNA) extracted and made into 2 pg aliquots

O 0O OO

Urine Specimens
C Special aliquot for mercury analysis
C Urine made into 1.8 ml aliquots

From January 4, 2017 through July 31, 2018, there were 487 participants who consented to the
in-home blood and urine specimen collection, 110 who consented for saliva collection only, and
33 who consented to postmortem. Thus far, 449 in-home blood and urine specimens, 89 saliva
only, and 14 post-mortem specimens have been collected. This 2017 map shows all of the
areas from which specimens were collected, which includes nearly every state:

Geographic Distribution of Participants:
In-Home Collections 2017
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Consented participants are 63% male and live in 48 states, District of Columbia, and Puerto
Rico. Participant ages at the time of consent are shown in the following chart:

Biorepository Participant's Age at Consent
250
200
150
100
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0 - . [—
40-49 50-59 60-69 70-70 Xy n

Postmortem samples consist of brain, spinal cord, cerebrospinal fluid (CSF), bone, muscle, and
skin. Once received, brain and spinal cord are fixed and frozen, CSF is spun and frozen, bone is
stored in formalin, muscle is stored in paraffin blocks, and skin is made into fibroblast lines. To
date, 35 participants have donated postmortem samples including brain, spinal cord, CSF,
bone, muscle, and skin. Of the consented participants, 5 withdrew and did not donate and 22
continue to be followed. This includes a few people who were in the pilot project. Postmortem
participant ages at the time of consent are shown for males and females in the following table:

Age at Consent by sex
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®m Male = Female
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Dr. Kaye presented information regarding sample use. McKing Consulting Corporation is
responsible for evaluating specimen demand. Multiple approaches are utilized to do so,
including:

Evaluation of historical use of specimens from persons with ALS in the literature
Review of the literature to identify pressing questions in ALS research

Review of specimen types used in currently funded research

Interviews with experts in the field and staff at biorepositories that collect and distribute
samples from persons with ALS for research purposes

O OO O

Based on an analysis of the literature, 172 newly funded grants in 2017 or in 2018 were
identified. Of these, 24 papers qualified and may have indicated use of multiple sample types.
Induced pluripotent stem cells (iPSC), brain, and blood are the most frequently used samples.
Historical use of specimens from persons with ALS and use of specimens from persons with
ALS in funded ALS grants are depicted in the following two charts:

Analysis of ALS Specimen type by Total Number of Papers

© Most Frequent Specimen Types

£ Any Postmortem 34%
& Brain 21%
5, Serum 17%
£ Blood 14%
£ = CSF 14%
= DNA 10%

IPSCs 10%

Plasma, RNA, and urine were
- H EEEE EER = =R reported infrequently. There were
LA ST TSI, TS EF no reports of PM muscle or CSF,
# v skin, hair, or saliva.

Maost Frequent Specimen Types
Newly Funded ALS Grants by

+ iP5Cs 67%
Specimen Type Brain 21%
8 Blood 21%
16 RNA 12%
14 Spinal Cord 12%
12 Other Cell lines 8%
10
8 DNA, skin/fibroblasts, and CSF
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2 reports of serum, plasma,
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Number of Grants

23



National ALS Registry Annual Meeting Summary Report Auqust 7-8, 2018

Dr. Kaye indicated that they are doing a small pilot study extracting cells from the blood and will
immortalize and freeze them, so they will be available to turn into iPSCs. This seemed to be
something that investigators were using a lot in research, so they are trying to add that to the
biorepository.

McKing Consulting Corporation also is responsible for material distribution. Researchers can
request samples for their ALS Research, for which the application process is outlined on the
Registry website. Researchers must submit a research application form, cover letter, full
protocol, and sample request form(s). The application and all supporting documentation are
submitted online. A completed application goes through multiple reviews, including a laboratory
review to verify specimens and quantities are available and if the approach is reasonable and a
scientific review through an ATSDR review committee. After approval from ATSDR, the
researcher signs a Material Transfer Agreement (MTA), pays a nominal fee to have the
specimens pulled and shipped (there is no cost to researchers for collection of the specimens),
McKing selects the appropriate samples, and the laboratory ships the samples to the
investigator. The selection process can be complicated. All of the DNA from the pilot project has
been run, so if researchers are looking for specific mutations and another group of people
matched to them by age or area of the country, the process will take longer. Researcher
requests received are shown in the following table:

Description of Project Group Conducting Analysis Sample Types Requested
Metals analysis CDC/ATSDR Whole blood, serum, urine
Genomic analysis NIH/ATSDR DNA
Mitochondrial DNA and Micro Columbia School of Public Health Whole blood, plasma, brain,
RNAs in Amyotrophic Lateral spinal cord
Sclerosis
Role of FUS protein in Icahn School of Medicine at Mount ~ Whole Blood, RNA, Cells
inflammation and Sinai

neurodegenerative disease

ALS risk, exposure sources, and Dartmouth College Nails
effects on the unfolded protein
response pathway

Targeting Ataxin-2 in Amyotrophic University of Utah Cells
lateral sclerosis

The take-home message is that the National ALS Registry now includes a Biorepository that is
integrated into the Registry. Only people taking part in the Registry are eligible to participate in
the Biorepository. From those interested, participants are selected to be geographically
representative. Participants can make their samples more valuable by completing Registry risk
factor surveys. Researchers can request samples for their studies. PALS can take part in the
Registry and Biorepository even if they have donated specimens to other biorepositories and
studies.
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Discussion Points

Dr. Thakur said it was remarkable to him to see how generous people are in that they are willing
to participate in multiple studies and repositories. However, he wondered about the efficiency in
that and if with the GUIDs it is possible to link the survey completed in the ALS Registry with
other repository data in order to virtually assemble a larger sample than if ATSDR collected it
themselves.

Dr. Kaye indicated that the idea of being able to generate the GUID was that the ALS Registry
might have data that others do not have, and they would be able to acquire that information. A
researcher could apply to the Registry, indicate what they would like to do, and explain their
protocol. Some clinical trials do not provide blood to outside researchers, but if someone is a
part of the ALS Registry project, outside researchers could acquire their blood.

Given that Dr. Traynor is genotyping all of the samples, Dr. Brooks asked whether there was
hope that the future use of these samples could allow for collaboration with Dr. Traynor to obtain
the genome data on the samples to compare with whatever biomarker people are studying.

Dr. Kaye responded that they already have provided data that way to people who wanted only
certain mutations.

Dr. Mehta added that they are looking at whole genome sequencing (WGS) as well. It costs
roughly about $400,000 to perform WGS on the 600 to 700 samples they have. It is pricy, but
they are discussing with Dr. Traynor having his laboratory perform WGS on those samples.

Dr. Pentz asked whether they are getting sufficient postmortem samples using a voluntary
system.

Dr. Kaye replied that they are and, in fact, are full. This is somewhat complicated in that the way
the contract was written, they can only do 10 people per year. They consented up to a certain
number. Once someone is consented, their samples will be collected regardless. Consideration
must be given to whether there are better ways to do this. There are more people who would be
interested in donating if it was available. Some physicians may be doing this on their own, the
ALS Biorepository is the only national ongoing effort to do this. Everyone else has closed down
due to the expense.

Dr. Bowser asked where the samples are processed and if there are any effects from the
shipping, and if they are making fibroblast lines with the skin they are collecting postmortem.

Dr. Kaye indicated that the samples are shipped overnight to the laboratory in Rockville,
Maryland. The containers have temperature loggers and cooling packs, and they have
assessed the temperature data. In the pilot project, there were a couple of issues. During one
summer, there were heat waves in Texas and a couple of samples were fried. They also have
tested the hemoglobin in the samples as a marker of cell lysis, which suggests that they are
doing okay in general. The skin cells are expanded immediately and then frozen.

Dr. Mehta added that they currently have 35 postmortem collections. The cost per patient is

approximately $30,000. Because it is extremely cost-prohibitive, they can do only so much given
their budget.
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Speaking from the perspective of persons living with ALS, Ms. Backman commended Dr. Kaye
and Ms. Wagner for the Biorepository. The Les Turner ALS Foundation Biorepository was
collecting about 8 to 10 postmortem samples per year, comprised primarily of brain and spinal
cord samples, which they had run for about 20 years. When they were no longer able to
continue to fund that at the end of 2016, they were delighted that the persons with ALS they
work with around the Chicagoland area had another opportunity to donate. They have found in
speaking with the over 200 families they work with at any point in time, this is a tremendous
opportunity for them. They feel very strongly that this is something they can do to contribute to
the greater science. In fact, they have talked to Dr. Kaye many times about finding a way to fund
more of these collections because people want to sign up and contribute.

Dr. Gubitz added that the NIH NeuroBioBank (NBB) is also open for business for ALS tissue
and there are also contributions to that through CReATe.

Dr. Kaye indicated that if people call them but they are full, they do try to direct them

somewhere. For example, if they are a veteran, they direct them to the VA. Because they know
the tissue is so valuable, they try to make it happen if someone expresses an interest.

Increasing Registry Enroliment

Reqgistry Enrollment Update

Jaime Raymond, MPH

Epidemiologist, Environmental Health Surveillance Branch
Division of Toxicology and Human Health Sciences
Agency for Toxic Substances and Disease Registry

Ms. Raymond discussed the web portal data portion of the National ALS Registry, the
demographic information broken down by time and region, the completeness of the surveys,
and a comparison of the Registry survey rates to other federal surveys. In terms of the data that
comes into the ALS Registry, administrative datasets and web portal data from the ALS Registry
website are used. The algorithm that Dr. Horton discussed earlier is applied. During this
session, Ms. Raymond discussed the survey data portion of the Registry website.

First, the survey data are assessed by gender over time. The percentages remain about 40%
for females and 60% for males enrolled. The largest difference was in 2010 when there were
38% females and 62% males. This is what would be expected since ALS affects males more
than females. In terms of the number of patients, Ms. Raymond clarified that due to OMB
stipulations there was no y-axis because she cannot share the actual numbers. The largest
proportion enrolled was in 2010, which was only 2.5 months. That was great enthusiasm at the
beginning of the Registry. There was a slight uptick in 2013 and 2014, probably due to the Ice
Bucket Challenge, and there has been a slow decline since then. ATSDR is currently working
on outreach activities with partners to increase enroliment.

Looking at the number of patients enrolled by month from the beginning of the Registry through
early June 2018, it is difficult to determine whether October really is the highest month or if half
of these came from October 2010. However, it is good to see the enthusiasm again. Broken
down over a 7-year span from January 1, 2011 through the end of 2017, once the first three
months of the Registry are removed, a little more stability over time is observed for the
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enrollment. January, May, and August have been the three most enrolled months over the past
7 years. May is National ALS Awareness Month.

This map shows the percentage of ALS patients enrolled by region, which shows that almost
one-third of enrollees are from the Midwest while only 17% come from the Northeast:

Percentage of ALS Patients enrolled by Region
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Here is a table that looks similar to what Dr. Mehta presented earlier. For this one, Ms.
Raymond asked everyone to pay particular attention to the release dates:
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The first 7 surveys were released at the launch of the Registry in October 2010. Three years
later, 2 more surveys were released. The remainder of the surveys were completed and
released throughout 2014.

In terms of the percentage of the risk factor surveys completed by patients, about 5% of patients
have completed all 17 surveys and about 5% have completed just one survey. About 20% have
completed 7 surveys, which for the most part were the first 7 though not all were the first 7.
Almost 40% of those who have enrolled in the Registry have not completed 1 survey.

The first 7 surveys were released in October 2010 and have the greatest chance of being
completed. The Demographic Survey was completed by about 60% of those enrolled from the
start of the Registry until early June 2018 and the Disease Progression Survey has been
completed by just under 50% of enrollees. For the next 2 surveys that were released in
December 2013, the number of patients enrolled from December 2013 through early June 2018
was used as the denominator even though some could have enrolled before that and returned
to take the survey later. About 96% of patients who enrolled after December 2012 completed
the Clinical Module, while about 86% completed the Open-Ended Survey. The Open-Ended
Survey is qualitative, which would be difficult for people to complete making some people not
want to do so, making an 86% completion rate pretty good. The next group of surveys was
released in 2014 and showed completion of Residence History, Lifetime Occupational History,
and Home Pesticide use ranging from about 24% to 21%. All three of these surveys are
complex, especially the Residence History, and could be difficult to get through for some
patients. Moving to the last 2 groups of surveys that were released in August and December of
2014, Head/Neck Injuries and Health Insurance are slightly lower but were released in
December and were about 12%. Hormonal and Reproductive History is almost at 25%, but the
denominator for that was only females.

This chart shows the percentage of patients who completed the surveys they started:

" .. |

Of those who started the survey, the percentage of
patients who completed the survey
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About 99% of the people who started the Disease Progression Survey completed it. Just under
90% of the Open-Ended Survey and Residence History Survey were completed if patients
started them even though these can be difficult, time-consuming, and complex.

Ms. Raymond found an HHS document that discussed response rates in the survey, so she
comparedtheRegist r y6s Demographic Survey, which is the h
other surveys. Not all of them were web-based surveys. Some were telephone or in-person, so

they cannot be completely compared, but this provides an idea of where they stand. The ALS
Registryés completion rate is about 60% compared
so the Registry is close.

In terms of how the Registry is doing, age and sex distribution look similar to what would be
expected from ALS patients in general. The Demographic Survey has the highest completion
rate of ALS registrants at 61%, which is slightly lower than other federal surveys. On average,
each registrant is taking approximately 5 surveys out of 17 total.

The next steps are to continue to promote enroliment in the Registry and to remind patients that
there also are risk factor surveys to take. These risk factor survey data are important because
they provide information to approved researchers for their research projects, assist in
discovering other ALS risk factors and etiology, allow patients to tell their stories, and optionally
link biospecimen data for more robust studies.

Discussion Points

Dr. Bradley suggested that it would be very good to increase the percentage of survey
completions, and to link the notification about the surveys when patients first register with the
results that have come out from the surveys to show the registrants what actually can come out
of this.

Dr. Sorenson asked for clarification regarding the 96% who had completed the Clinical Modules
Survey.

Ms. Raymond replied that this could be slightly misleading. The denominator is those enrolled
from December 2013 until early June 2018. People who enrolled in 2010 could have gone back
and taken the survey, but she did not want to assume that everyone went back or was still living
who had enrolled in October 2010.

Dr. Weisskopf asked when the ALS Functional Rating Scale (ALSFRS) is being completed, and
if they had any sense of how many people are completing these each time they are received.

Ms. Raymond said she did not look at how many repeats were done for the ALSFRS. She just
looked at whether someone had completed it at least one time.

Dr. Kaye added that the ALSFRS can be completed 3 times in the first year and then 2 times
each year after that. Enrollees receive it 3 months after the first time they take it to identify
people who are fast progressors, and then they get on the 6-month and yearly timeframe. She
has seen people with as many as 7 or 8 completed, which falls into line with everything else.
There are takers and non-takers. The people who are takers are very religious about completing
these.
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Dr. Finger observed that the surveys are fulfilling very different purposes. For example, it seems

like capturing demographics would always be important. However, for some of the other surveys

it seems |ike the purpose is to build a sample fo
perspective, it looks intimidating when there is a big list. For a lot of these studies, having 2000

responses provides plenty of data in order to move forward. It seems to him that more thought

should be given to what these surveys are trying to accomplish, when that goal is achieved, and

when to move on.

Ms. Balas recalled that during the 2017 annual meeting, a considerable amount of time was
spent talking about patient surveys and completion rates. She noted that most of the information
provided during this session was aggregate data over the past 5 years or so. She wondered
whether they could provide year over year data to determine whether survey completion rates
are actually improving through all of the outreach efforts.

Dr. Kaye replied there have been discussions about ways they might look into that. ATSDR

cannot use pop-ups and other items because they are not 508-compliant. They have been

di scussing the idea of having a thermometer 1|ike
thermometer would fill as they completed surveys, which would offer a visual of their progress.
Dr.Gubitzsai d she | iked Dr. Fingerdés suggestion that
15,000 data points. Perhaps there are already very valuable data from 2000 patients. Perhaps

there could be a thermometer for a survey that shows a goal that needs to be reached to

complete a dataset. They would need feedback from epidemiologists about what type of

numbers would be needed for different surveys, and every year they would probably need to

determine what things have changed.

Dr. Finger noted that finding out what numbers would be needed for valid power also should be
determined when consideration is given to adding new surveys. No one goes into this thinking
they need 100%.

Ms. Balas added that with respect to thermometers, pop-ups, and smiley faces, one of the
things that they hear a lot is that it is not intimidating. It is a matter of time. It is not clear that
they explain the value-add for someone to spend their time completing numerous surveys. She
was not sure that a thermometer would be the motivating factor for someone to complete all 17
surveys. They have to figure out what the motivating factors are and how to communicate them
to people.

Dr. Bradley emphasized that showing the results would be beneficial.
Dr. Mehta indicated that they want to implement newsletters in the future to have more active

interaction with the patient population, giving them information about outstanding surveys, areas
in which ATSDR needs help, and so forth.
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Evaluating the Completeness of the National ALS Reqgistry

Wendy E. Kaye, PhD
Senior Scientist
McKing Consulting Corporation

Dr. Kaye indicated that in addition to her talk, she would be presenting some of Dr. Lorene
Ne | s o n s camturetrexcapture as well, given that she was unable to attend.

In terms of why it is important to evaluate the completeness of the National ALS Registry, ALS
is not a reportable condition as mentioned earlier. The National ALS Registry uses a unique
methodology to identify cases. A validated algorithm is applied to large administrative health
datasets. This is followed by self-identification after validation using screening questions that
were developed by the VA and shown to be 93% accurate. ATSDR used two different methods
for evaluating completeness, state and metropolitan area surveillance data and capture-
recapture methodology.

The State/Metro Surveillance Project involved intense case ascertainment. States and
metropolitan areas were selected to over-represent minority populations. Selected states
included New Jersey, Florida, and Texas. Eight metropolitan areas outside of those states were
selected. Metropolitan areas had to have at least 1.5 million population. Metropolitan areas
include Atlanta, Baltimore, Chicago, Detroit, Las Vegas, Los Angeles, Philadelphia, and San
Francisco. Those states were selected to over-represent minority populations, because they
wanted to be able to make some estimates of ALS prevalence and incidence within subgroups.
In order to do that, it was necessary to pick areas where there were likely to be more cases
identified because of the underlying demographics of the population.

Providers in these areas who see ALS patients were identified and called. In the larger
metropolitan areas, the providers were more specialized in that they saw only patients with
multiple sclerosis (MS), epilepsy, or ALS. However, in more rural areas general neurologists
saw whomever presented but might see only one case of ALS every few years. In each
metropolitan area, a comprehensive, up-to-date list was prepared of practicing neurologists to
contact, identified ALS specialists, and then removed sub-specialties unlikely to see ALS
patients (e.g., pediatric neurologists). Providers were contacted through a combination of
mailings, phone calls, faxes, and office visits. A case reporting form was completed for each
case. A subset of cases was selected for more detailed information, which went blinded to Dr.
Sorenson who rated their El Escorial criteria. The agreement between what was reported by the
neurol ogists and Dr. Sorensonf6s determination was

The State/Metro Surveillance Project identified 5883 cases of ALS in the 3 states and 8
metropolitan areas. Of these, 1116 died before the National ALS Registry started and 4767
cases were eligible for comparison. Cases were collected from January 1, 2009 through
December 31, 2011 in order to ensure that they were comparing apples-to-apples. If someone
was a case in 2009 and passed away, they could not have been reported by the physician in
2011. There are important differences between the National ALS Registry and the State/Metro
ALS Surveillance Project, which are identified in the following table:
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Case Ascertainment

Existing national claims data
and self-registration

Health care providers

Time Frame

Ongoing

January 1, 2009-December
31, 2011

Data Collected

Case identification, risk
factor data

Case identification, medical
records verification

Purpose

Calculate national rates

Evaluate completeness of

the National ALS Registry.

As noted earlier, a paper was recently published that provided these data. Cases were
compared that were identified by the two different methodologies. The cases identified by the
State/Metro surveillance project had to be alive on October 19, 2010 (the date the Registry
launched). The time period of comparison for both projects was October 19, 2010 through
December 31, 2011. Cases were matched using a combination of information including partial
Social Security Number (SSN), name, date of birth, and sex. The distribution of cases that did
and did not match were compared.

In the comparison of demographic characteristics for matched and unmatched cases, there was
a significant difference based on age, race, ethnicity, and area of the country in which the case
was identified, but not on sex. The area was broken into 3 general areas of the South (Texas,
Florida, Atlanta), West (Los Angeles, San Francisco, Las Vegas), and North (New Jersey,
Baltimore, Philadelphia, Detroit, and Chicago). Then they looked at issues related to El Escorial
diagnosis criteria and insurance for matched/unmatched cases at the time the case was
reported. That information would have come only from the surveillance system, because that is
not obviously in claims data which includes only the ICD-9 code. There was a difference based
on El Escorial criteria and whether someone had Medicare as their insurance. Those with
Medicare were much more likely to be found. There was no difference in the VA data and those
that the Registry reported. In summary, the Registry was more likely to miss people who were
non-white, Hispanic, living in the Western US, not using Medicare for insurance, and less than
65 years of age.

On the flip side, Dr. Lorene Nelson has been working on capture-recapture analysis. Dr. Kaye
reported on the same time period that Dr. Nelson used for the 2010-2011 data. She is currently
working on an analysis of the 2014 data.

Capture-recapture analyses was designed for wildlife biologists to try to figure out how many
fish are in the lake. For example, ten fish are captured, tagged, and tossed back in the lake.
One month later, 10 fish are pulled out and are checked for tags. A lot of fancy mathematical
equations are used to estimate the number of fish based on the number recaptured with tags.
This is a probability analysis.

In terms of ALS, the objective is to estimate the number of cases that are being missed. Simple
algebraic methods can be used to estimate the number of missing cases when there are only
two sources, but requires heavy assumptions because thepr obabi | i ty of
source may be associated positively or negatively with being captured by other sources. Within
a given sour ce, t hemagynableahb same acrgss individudls iathat theree
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might be variations by age, sex, race, and/or other demographics. A method called log-linear
modeling allows for conducting statistical analyses to estimate the number of missing cases
(undercount) even when assumptions are violated.

The goals of capture-recapture are to: 1) estimate the degree of undercount to correct the ALS
prevalence estimates for the number of cases that are not ascertained using a combination of
case finding methods; 2) determine whether the degree of undercount varies according to age,
sex, race, or geographic distribution; 3) develop insight into whether certain individuals are likely
to be systematically under-ascertained by the Registry; and 4) determine whether additional
case finding methods are needed, and/or whether currently used case finding methods might be
duplicative.

In 2010-2011, the first time period for which the analysis was done, overall undercounting
appeared to be about 20%. That varies significantly by different characteristics. Medicare and
the web portal are the most important case-finding methods. Together, they identify 94% of all
cases. Capture-recapture methods estimate the proportion of ALS cases missed by the
combination of federal data sources and the web portal to be approximately 27%. The degree of
undercounting differed according to sex, age, race. The percentage of undercount is greater for
men (31%) than women (21%), greater for younger (34%) than older (21%), and greater for
nonwhites (43%) than whites (24%).

Both methods identified non-whites and those less than 65 years of age as under-represented
in the Registry. Both methods identified Medicare as an important source for case identification.
Men were found to be under-represented in the Registry using capture-recapture methodology,
but not in the comparison of state and metropolitan surveillance data. The comparison of state
and metropolitan area surveillance data identified Hispanics and those from Western states as
under-represented, but this was not assessed using capture-recapture methodology.

In conclusion, both methods showed remarkably similar results. ATSDR is working to increase
outreach to populations shown to be under-represented in the Registry by creating a Registry
website in Spanish and by placing articles in local papers that target African Americans and
rural communities. Once the capture-recapture analysis is completed for the 2014 time period,
that information could be used to get another estimate of ALS prevalence. That information
probably could be used as well on the 2015 data by the different categories that are
underestimated. While that could be reported as well, it is important to remember that this is still
just an estimate and is a different way of calculating the estimate. The truth is probably
somewhere in between, because one estimate is being adjusted with another estimate to
provide the top and bottom and a more complete picture.

Discussion Points

Dr. Bradley requested clarification regarding whether the areas from the Registry and high-
intensity surveys were coterminous, and whether it is possible to separate race by back
correcting for the under-representation to determine the frequency among African Americans.

Dr. Kaye said that the areas were identical and that it is possible to separate race, though not
100%. The State/Metro Surveillance System data cannot be used to correct, because that is not
the way it was designed. The capture-recapture statistical analysis must be used to make that
adjustment. That analysis has white and non-white, but not Hispanic. The other issue when
adjusting with the capture-recapture information, some of the granularity would be lost in terms
of prevalence by subgroup. They could get this from the Registry but may not have the numbers
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to do the corrections at that level to roll it up. The Registry reports include white, African
American, Asian, Other.

Dr. Thakur observed that currently there is the number 5/100,000 and he thought Dr. Kaye was
saying that they wanted to use this method to say that the estimated prevalence is going to be 6
with a confidence interval and that would be the number.

Dr. Kaye clarified that they would give a second number and say that it is between A and B.

Dr. Mehta added that for that particular analysis, the data were from 2010-2011 where the
prevalence was 3.9/100,000. For 2014, it is 5/100,000. For 2015, it is going to change as well.
Throughout the years, they continue to do a better job of capturing the cases of ALS. For 2010-
2011, they are missing an estimated 27% of cases. The estimated number missing will most
likely be a much lower number for 2014 when capture-recapture is completed.

Dr. Kaye pointed out that they cannot use the under-reporting from 2010-2011 to adjust 2014
because the methods have changed slightly. The algorithm has been tweaked slightly and they
have gotten another dataset from the Centers for Medicare and Medicaid Services (CMS) that
includes hospice information. There are some things that should have increased case
ascertainment. Once the capture-recapture analysis is completed for 2014, they will be able to
adjust 2014 and probably would feel fairly comfortable using that.

Dr. Finger recalled that Dr. Kaye noted that the two studies were quite similar and that the
adjustment factor for capture-recapture was about 25%. Given that in the completeness study
they were able to find 58% of patients, that would suggest an adjustment factor of over 70%. He
was not sure whether these were telling them the same thing. Secondly, the paper that was
discussed earlier about mortality found that slightly higher than 6000 patients per year were
dying. Assuming that on average, the mean is about 4 years survival, 4 x 6000 is 24,000. That
is consistent with dividing by the adjustment factor from the completeness paper. He did not see
how these papers were telling them the same thing.

Dr. Kaye clarified that the completeness paper cannot be used to do the adjustment because of
the sample that was selected. It was just to do a comparison between A and B and not to get
the degree of under-reporting within the entire registry.

Dr. Finger emphasized that although Texas, Florida, Atlanta, and California are different from
the nation, they provide an enormous sample with which to control for different demographics.

Dr. Kaye agreed that they are significantly different, especially racially. Los Angeles is 39% born
outside the US. There is ethnically a difference. They wanted to be able to look at different racial
groups. There is a paper that looks at the incidence among non-whites. Somewhere between
600 to 700 cases were non-white in that small area, which is a huge number. Because of the
way the sample was selected and the fact that it was not designed to try to determine a number
of under-estimation but to evaluate the demographics of those who are under-represented, they
cannot say that because they matched 60% and did not match 40% that the whole country is
under-represented by 40%.

Dr. Finger said perhaps he was confused by the title of the paper, fEvaluating the completeness
of the Registryoand that it finds that the registry is 58% complete.

Dr. Kaye pointed out that because the Registry relies a lot on self-reporting, the question
regards whether there are groups that are not represented because they are not in the Medicare
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or VA datasets ATSDR gets, so the only way to find them was for them to self-report. The idea
was to be able to target outreach to identify those groups and get more people to self-register,
not just to increase the representativeness but also to reach people to complete surveys as well
because those groups may be very different from the people currently completing surveys. The
current population is close to 95% Caucasian.

Dr. Mehta added that with the completeness paper, they also over-sampled in those areas with
the higher minority populations. If they went to Minnesota, chances are that the completeness
would be much higher because that portion of the population is in the Registry as compared to
an area such as Florida or California. California is an area they want to work on to increase
enrollment. So, completeness was done in areas where the minority population was over-
weighted.

Dr. Kaye noted that the paper that was published on the pilot project, Minnesota was one of the
sub-populations. They basically tested that same methodology. They were given a file that said,

AWe think these people might have ALS. They came
own clinics. We want you all to match them up to
to figure out which of the <c¢har agingtofindatlofthes ar e ve
people identified through Medicare and the VA. However, the number they could identify and

verify that way in South Carolina was much lower. It does vary by area and probably has

something to do with the racial distribution, age distribution, how people pay for their healthcare,

and the uninsured.

Dr. Brooks pointed out that one of the successes of this program has been to identify the
complexities of identifying patients in different parts of the country with a rare neurological
disease. He thought they should say more about that and was in strong agreement with Dr.
Finger in this regard, because it has incredible policy implications for the longevity and survival
of the Registry in terms of how they identify what they have found out and how these techniques
can be improved and be helpful for other diseases moving forward.

Dr. Kaye said that as an aside, she and Ms. Wagner are working with the National MS Society
and they are using similar methodology with administrative datasets to calculate a case count,
with the idea that others may be able to tweak these methodologies with the help of clinicians to
get prevalence estimates for diseases that do not have them now.

Massachusetts ALS Registry Update

Alicia Fraser DSc
Director, Massachusetts ALS Registry
Massachusetts Department of Public Health

Dr. Fraser indicated that in terms of the Massachusetts Registry methods, ALS is designated as
a reportable disease by Massachusetts state regulations. This helps them to have a near
complete collection of ALS case reports for the state. Reports of patients treated or evaluated
for ALS are submitted annually to the Massachusetts Department of Public Health (MDPH) by
hospitals, ALS clinics, and neurologists. Medical records are obtained and abstracted by a
nurse who works for the registry for all patients reported. Eligible cases are reviewed by
consulting ALS specialists to confirm diagnosis based on El Escorial criteria and determine
dates of onset and diagnosis. Onset is defined as the date when a patient first experiences
weakness as reported in the medical record. Date of diagnosis is defined as the date when ALS
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is first mentioned as a possible diagnosis or when a patient is referred to an ALS clinic. This is
done for consistency. The eligibility criterion is simply that the person must be a resident of
Massachusetts. They do receive reports on patients who are not Massachusetts residents
because people from Rhode Island, New Hampshire, and other bordering states do travel to
Massachusetts to take advantage of the multi-disciplinary clinics in the area. The MDPH
Registry of Vital Records and the National Death Index (NDI) are used to confirm any deaths.
This allows them to correctly identify a prevalence count.

These are the current variables that are available in the Massachusetts Registry database:

Clinical and Demographic Information

* Sex * Familial History (yes/no)
* Race * Genetic Mutation

* Hispanic Ethnicity * Primary and Secondary
« Country of Birth Clinical Diagnoses

* Usual Occupation * Site of onset of

* Military Veteran (collected progressive weakness

2010 onward) * Upper and ower motor
« Date of Birth neuron symptoms

* Address at time of SRR
diagnosis

During this session, Dr. Fraser presented data from 2008-2012. They do have two additional
years of data that are ready to be analyzed. Unfortunately, she was unable to present these
data because the reports just came in at the end of the fiscal year and it will take a couple of
months to perform the analyses. Based on the five years of data from 2008-2012, they are
seeing an annual average age-adjusted prevalence of ALS of 5.6/100,000 and an incidence of
2.3/100,000. While prevalence appears to be increasing, they do not see a concurrent increase
in incidence. This is believed to be an artifact of the registry having started in 2007 and the
registry missing some patients who were diagnosed in earlier years who had not been reported
to the Massachusetts ALS Registry. When the two additional years of data are analyzed, they
can confirm that. Dr. Fraser expects the prevalence rates to be around 5.6/100,000 range and
does not think there is an increase in prevalence.

The distribution of El Escorial categories among the present cases are 237 Definite, 352
Probable, 201 Laboratory-Supported Probable, 221 Suspected, and 47 Possible. The medical
records continue to be evaluated for the suspected and probable cases each year for three
years. If the patient has not progressed to a clear diagnosis of ALS at that time, it is considered
not ALS.

In terms of the difference between males and females, the incidence of ALS increased with age
until approximately 80 years, with the highest rate occurring in those aged 70-79 years.
Incidence is approximately 12.5/100,000 in males 70-79 years of age and about 10/100,000 for
females. More diagnoses are seen among men than women. The crude ratio is about 1.2 as
opposed to the 1.5 the National ALS Registry is seeing. An age-adjustment is done on that
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because it is known that women tend to live longer such that there is a higher proportion of
women in the older age category. The age-adjusted ratio is 1.4, which is very similar.

Moving on to some diagnostic and clinical surveillance data pertaining to site of onset of
weakness by age, limb onset of weakness is the majority in the age groups diagnosed under the
age of 80. As age increases, bulbar onset increases as well in addition to generalized,
respiratory, and truncal weakness onset. Looking at site of onset of weakness by sex, limb
weakness is the most common onset site for both males and females. Bulbar weakness, the
second most common onset site, is more frequent in females. They were interested in how this
might interact with the increase in bulbar onset with increasing age and knowing that females
tend to be diagnosed at an older age. They found that females are about 5 years older at age of
onset compared to males, but the median time to diagnosis is the same at about 11 months
between males and females.

Because they are often asked about completeness of reporting, an evaluation was done using
death certification data from the Massachusetts Registry of Vital Statistics. They looked at
patients reported to them only through a Vital Statistics death record, which was 7% of patients
reported between 2008-2012. They consider those 7% to be patients who were possibly missed
through normal reporting. After doing the verification, they found that 70% of those reported to
them through the Vital Statistics death certificate only were deemed not to be ALS. The coding
for ALS is a broader category on the death certificate and includes a lot of other non-diseases.
Among those that were possible ALS, there were only 25 cases that were verified as being
definite, probable, suspected, possible, or late-stage. Late-stage patients are those who are
identified through hospice for whom they were unable to get access to medical records
previously to confirm the diagnosis, but for whom their physicians are very clear are ALS. They
want to include these patients in the registry, so they added the late-stage category. Among all
of those, only 25 were missing out of 839 reported in the normal way from hospitals, clinics, and
neurologists. That is about 3%, which was very reassuring that they are doing a good job with a
very high completion of reporting. Of those 25, about half (N=14) were diagnosed before 2008.

In terms of outreach and awareness activities, in December 2017, similar data were presented
during the Motor Neuron Disease Association (MNDA) Symposium in Boston. In March 2018,
the Massachusetts ALS Registry had an exhibit at the Massachusetts Neurologic Assaociation
(MNA) annual meeting. Part of the reason for that was to try to spread awareness of the
Massachusetts ALS Registry to make sure that physicians are reporting, and to let them know
that they are there as a resource for research activities. An ALS signs and symptoms brochure
was developed in partnership with NEALS, the ALS Association, and their ALS physician
consultants. Dr. Fraser shared a draft of the brochure and described it, which will be mailed to
all of the neurologists in the state. She pointed out that the brochure includes information about
the National ALS Registry, and encourages physicians to let their patients know about the
Registry and to let them know that they need to actively register to participate in the National
ALS Registry. They wanted to make sure that physicians and patients understand that there are
two distinct registries, one of which occurs automatically without the patients needing to register
and the other that requires active patient enrollment.

In terms of next steps, the Massachusetts ALS Registry received its first application for data
access to research environmental factors associated with ALS. That application has been
reviewed by their IRB and is close to being approved. They are preparing a manuscript for
publication on ALS occurrence in Massachusetts for 2008-2014. Unfortunately, their amazing
ALS Coordinator had to move due to family reasons so they are currently working to fill that
position, which is going to delay manuscript preparation somewhat. Though they were hoping to

37



National ALS Registry Annual Meeting Summary Report Auqust 7-8, 2018

have it published by the end of the Summer, it may be the end of the year before it is ready for
publication. Plans are underway to provide access to aggregate ALS Registry data on the
Environmental Public Health Tracking (EPHT) portal, which is a CDC-funded website that
provides interactive maps and charts on a lot of health and environmental-related data. Anyone
can use this website to look up the prevalence and incidence of ALS in Massachusetts over the
years by male/female, et cetera. As they obtain more data, they will be able to add more graphic
layers that will make it possible to look by county or community. With regard to current data
collection activities, the physician consultants just completed review and verification of 2015
ALS patients. Medical records are being obtained and abstracted for patients reported in 2016.
Final 2017 patient reports are arriving from hospitals, clinics, and neurologists.

Discussion Points

Dr. Mehta indicated that they are working with the MDPH and submitted an IRB application to
access personally identifiable information (PII) data from them to compare to the National ALS
Registry as an ongoing process and collaboration with MDPH.

Mr. Tessaro asked what the driving force was in Massachusetts to have ALS become a
reportable disease (person, government agency, private organization), and what percentage of
ALS patients have been misdiagnosed before they get to the definite ALS diagnosis.

Dr. Fraser replied that the way that ALS became reportable in Massachusetts was two-fold.
First, there was a community concern among residents in a particular area of Massachusetts.
Some residents contacted MDPH because they felt that there was a perceived higher incidence
of ALS as well as some other associated diseases in their region. MDPH commonly investigates
community concerns and if there is enough evidence, they will conduct a larger study. For this
particular issue, they conducted a pretty big study looking at the incidence of ALS. In that case,
they did not find that there was any geographic excess. Concurrently to that, ATSDR was
funding pilot projects in different states to look at ALS surveillance. MDPH received a grant from
ATSDR to develop some methods to look at surveillance. It is a lot of work and the best way to
do this is not intuitive right away. Initially, their verification forms for physicians were 10 pages
long. Part of the pilot focused on evaluating the best methods for running a registry. Those two
things collided until, with the grant from ATSDR, they were able to develop some strong
methods. There was a lot of citizen and community pressure on the legislature to fund a registry
and have ALS be a reportable disease, so community advocacy played a large role. In addition,
Former Massachusetts Governor Cellucci was diagnosed with ALS, so there was additional
support because of him and peoplebs familiarity wi
Massachusetts ALS Registry was officially started by the legislature, and all of their funding now
is through the state budget. It was listed as a reportable disease in the same section as other
infectious diseases. Dr. Fraser said she would add the percentage of misdiagnosed cases to the
list of topics to evaluate in the future. A large portion of the reports they receive are deemed not
eligible either because they are out of state or they are found to be not ALS. To be able to
identify those who were misdiagnosed with ALS may be somewhat trickier, because some
patients are reported to them because they have a similar diagnostic code to ALS but have not
actually been misdiagnosed.

Dr. Bradley thought this was a wonderful and tremendously strong study because ALS is a
reportable disease in Massachusetts. He said he would like to hear a discussion between Dr.
Kaye and Ms. Fraser about the differences in the incidence rates they found of 2.3 and the
National ALS Registry of 1.7 and whether they thought there was a regional reason for this, or if
it was an ascertainment problem.

38


http://www.mass.gov/dph/matracking

National ALS Registry Annual Meeting Summary Report Auqust 7-8, 2018

Dr. Kaye responded that the National ALS Registry does not measure incidence. It measures
prevalence and the prevalence rates are very similar. The incidence rate from the State/Metro
Surveillance project probably has some downward pressure because of the over-representation
of minorities in the underlying demographics. In that project, the incidence was about 2/100,000
in whites, 1/100,000 in African Americans, and even less than 1/100,000 in Asians and
Hispanics. Some data out of England found that Africans in England had a rate of about
1/100,000.

Dr. Fraser responded that their rates are not great in terms of race and ethnicity right now.
Among what they have, their cases are 90% non-Hispanic whites, 3% Hispanic, 3% black or
African American, 3% unknown, and 1% Asian. Based on Census data, there are 72% non-
Hispanic whites, so there is a disparity. The more data they get, the more closely they will be
able to look at this. They have been working on enhancing the collection of race and ethnicity
data over the past couple of years. They are able to get some of this from death certificates and
the NDI, so retrospectively they can add to their data. It does appear that they are not seeing a
representative proportion of cases among populations of color. With the knowledge of how
complete their data are, it does appear that the incidence is lower.

Dr. Horton asked what the consequence would be for a healthcare provider who does not want
to report cases to MDPH.

Dr. Fraser indicated that they have only experienced this a couple of times. One physician said
that they do not believe in reporting in general. There are just some people who do not like to
report anything to the government. Massachusetts does not have a mechanism for fines. In that
case, they did not pursue it further. This was a physician in a rural area who had one case for
whom MDPH was trying to acquire additional medical records to confirm the diagnosis. They
had medical records from several hospitals. The physician contacted their patient, which was
unfortunate because there was no need to do that. The patient then got upset, so they did not
want to pursue it. What they could have done if they wanted to would have been to file a
complaint with the Board of Registration in Medicine (BORIM), because it is a legal requirement
for physicians to report.

Communication & Outreach

Agency for Toxic Substances and Disease Reqgistry

Janine Cory, MPH

Associate Director of Communication

Division of Toxicology and Human Health Sciences
Agency for Toxic Substances and Disease Registry

Ms. Cory discussed some of the barriers, challenges, and successes they have had. They

attended | ast yeards meeting and heard the feedba
navigate and other issues. They have addressed some of these issues and have tried to think a

little bit Aoutside the box. 0

They created avideo tittediHope0 t o show the value of the registr)
Creative Award and a Telly Award. The video cost $4 for captioning. They were up against a lot
of large companies with big budgets. She thanked those in the room who appeared in the video
and reminded everyone that everything they make ¢
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repurposed, et cetera. They know that dissemination happens and information is shared at a
very local level.

They also heard loud and clear that the website was difficult to navigate and tried to make it
better. They tried to make this easier to think about by the audience. Ms. Cory encouraged
everyone to look at the redesigned site and provide feedback. They did some informal testing
with the website to ensure that the usability is there. They made it and know what they are
looking for, but they do not know how everybody is trying to get information. Hopefully, the new
organization is an improvement from last year.

They also have been thinking about how to reach people who are not already committed to ALS
who do not know about it to try to get into some of the communities that may not have high
awareness. One of the partnerships they engaged in this year was with BlackDoctors.org, which
is a very popular health-related website primarily aimed at African American communities. After
ATSDR worked with them, they were kind enough to run a nice article that has been getting a
lot of traction. This is one way they are thinking about how to use some of the newer media to
get to the general public to raise awareness versus finding out how to get people into the
Registry.

To try to get into more of the free local community newspapers, they wrote some MAT releases.
These are pre-written articles by people at CDC for which they pay a minimal amount for
placement, and then local journalists pick them up. This reaches a very different audience. Mr.
Tessaro has permitted them to use his picture for everything. Since they do not control where
the articles come up in the newspapers, they have come up next to some guestionable items.
As of July 2018, this generated 3672 news articles and these get picked up continuously online.

They also have been giving thought to clinicians. The clinicians in the room are very dedicated
to ALS, but what about neurologists in rural areas who are not near a big center and only rarely
see patients? ATSDR had a very nice editorial collaboration with Medscape, which is one of the
top ways to reach clinicians. The article had a digital banner at the top as well. This was a very
nice article written by Dr. Mehta that gave a very generic overview of ALS, which they tried to
target to general neurologists and PCPs thinking more about raising awareness of the registry
rather than specific recruitment.

They are trying to understand whether they are getting the message about the Registry to the
right people, and if they are showing value. Those could be two very different things. It is
important to understand that awareness does not equal enrollment. While everyone in the room
is aware of the need for people who make monetary and public health decisions to understand
the Registry and its value, that is very different from thinking about clinicians and patients.
Equally important to acknowledging what they can do, is to acknowledge what they cannot do.
They are thinking about ways to clearly demonstrate this. Hence the video. They keep telling
people if they join the Registry it helps promote research and provider a better understanding of
ALS, but it is not clear whether this message has been taken in a concrete way to show value to
patients and their clinicians. That is one of the things that is a goal for educational materials that
are being produced.

Some of that is about raising awarenessand gettin g t he Regi stry HAon t
and that is a little different from enrollment which is showing the clinician what the value is. It is
known that for everything from vaccines to blood pressure medication, the clinician influence is
the strongest predictor of patient health and behavior. They need to show the clinician that there
can be value for the patient, the patientds
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can be value for the patient as well from a mental health aspect of feeling like contributing, and
they need to express this to clinicians and show that there is value on an individual level.
Consideration needs to be given to how to package that and drive home the importance at an
individual and societal level. That is also about awareness. They are letting people know about
the Registry, which is a different expectation from enrolling. That may be a multi-step process
and is something that maybe they need to start with awareness, get to education, and then
move toward enrollment.

Working with partners is also important. It is known that some places are doing really well and
every patient they see is a patient who is going to enroll in the Registry. Consideration must be
given to how to tap into and replicate that model and think about other factors. Is what works in
Minnesota going to work in an urban area in Atlanta? There may be other factors. It is not clear
that they always know how this information disseminates down. How does it work on a one-to-
one level if someone is diagnosed and in a clinic? What is being expressed about the Registry?
How is the value being shown? How are our partners emphasizing and promoting it rather than
saying, fAHey, by the way, there is the Rwegis
does that work? This is wusually a fAishow and
make the afternoon a working meeting, they must accept that there are some things they can
and cannot do and that is why they look to partners for help. This is a work in progress, so it is
important to hear from PALS, researchers, and clinicians about iffhow the tools are used and if
not, why not, and what could be done better.

~ ~—
('Dﬁ

Discussion Points

Dr. Finger said he just went on the site and clicked Mr. Te s s ar o0 6 s pPersohsiMite A For

ALSO and it directed him to an FAQ that is pretty |
the 2014 released report on the early data. In terms of value for the patients, there should be

something flashy that spells out the value of why this is a great research project and

emphasizing that it i.s the ALS patientsdé registry

Dr. Mehta noted that this information has been submitted to the information technology (IT) folks
and is just waiting for the change to be approved through the system.

Ms. Cory said that they could certainly make it more engaging and put the value in lights to
explain why it is important for persons with ALS.

Dr.Mehtanot ed t hat <clicking just below Mr. Te®ssarods
links to general information and resources.

Under-Enrolled States Outreach Project Update

Reshma Punjani, MPH
Orise Fellow
Agency for Toxic Substances and Disease Registry

Ms. Punjani reviewed the previously conducted Georgia Pilot Project; provided an update on the
Under-Enrolled States Outreach Project, including a review of the objectives, methods, and
available data; discussed strategies to increase Registry enrollment through partner and chapter
collaboration; provided ALS Association and MDA updates, and discussed the next steps for
this project.
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The Georgia Pilot Project was conducted in 2015 as the first state outreach project. This was

done because Georgia was classified as an under-enrolled state compared to what was

expected enroliment. The primary objective was to help target outreach activities for the

Registry by increasing awareness and enroliment. Areas smaller than a state were identified.

Through this project, it was possible to identify health districts that were under-enrolled, which

hel ps ATSDRO6s partners know where t Dficeof outreach
Management and Budget (OMB) restrictions, this could not be done by city, but using districts

allows for a more targeted approach. Another objective was to provide a qualitative assessment

of the Registry enrollment and test the data collection methods using this Georgia data.

Georgiads 159 counties are divided into health di
District 3 (Metropolitan Atlanta) is doing the best:

34
East Metro

West Central -
{Columbus)’_

Under-enrolled districts include: District 1 (Northwest, borders Alabama and Tennessee),
District 6 (East Central, which includes Augusta), District 7 (West Central, includes Columbus to
the Alabama border), and District 9 (Southeast, South of Augusta by the Florida border).

After receiving the results of this project, the Georgia ALS Association chapter implemented a
couple of strategies. The first was in the ALS clinics where Registry information was provided in
new patient packets at ALS clinics, which led to patients being aware of what the Registry is and
then hopefully enrolling in the Registry. Tablets were made available to assist in enrolling
patients. There was outreach to support groups by having peer speakers discuss the purpose
and ease of the Registry. This peer-to-peer interaction was successful. There was more
outreach during the Annual Chapter events, including the ALS Educational Symposium and the
Walk to Defeat ALS. In addition, there was an ALS Association Chapter follow-up. By focusing
on existing patients, they found that there was an increase in enroliment. Registry enrollment
increased following implementation of each of these outreach strategies, which moved Georgia
from being an under-enrolled state to a not under-enrolled state.

The current project being conducted is the Under-Enrolled States Outreach Project. The goals
of this project are to focus on six under-enrolled states and identify health districts within those
states which could benefit from increased Registry outreach. The data being used include the
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self-enrollment data for patients into the National ALS Registry. When patients enroll in the
Registry, it is done by city. Those cities were geocoded into counties, which were then grouped
into existing health districts. Census data for 2010 also were used. In addition, ATSDR had
registration numbers from the ALS Association, MDA, and Les Turner by county as a
comparison.

In terms of the methods for this project, the first step was to identify under-enrolled states in the
US. For this pilot project, six states were used: Hawaii, Mississippi, New York, West Virginia,
Utah, and Wyoming. Counties from those states were categorized into health districts, and then
the number of people in the Registry per health district was compared to the number of cases
expected. The number of expected cases of ALS for each state was determined by multiplying
the number of persons in the state using the Census data by the US prevalence rate, which
resulted in the number of expected ALS cases per state. This also was compared to the
Registry enroliment data received from the ALS Association, MDA, and Les Turner. The health
districts identified as being under-enrolled are shown below their respective states:

C Hawaii C Utah

U Maui district U Bear River

Mississippi i Central

i District9 i Salt Lake Valley
C New York 0 TriCounty

i Capital Area i Utah

i Central U  Wasatch
C West Virginia 0  Weber-Morgan

U District 3 C Wyoming

U Region 2

After the health districts were identified, ATSDR worked with the ALS Association and MDA to
develop outreach plans. The first component of the outreach plan is a phone script. The
Partners worked together to create a phone script template that could be used during periodic
outreach calls to ALS patients served by their local chapters and clinics. The phone script
serves as a great resource because it provides both partners a template to help them provide
the same information to all patients. The next part of the plan was social media outreach.
ATSDR provided a Registry Master Table that includes pre-approved messages for Facebook
and Twitter, as well as approved graphics for promoting the Registry. The local chapters and
clinics could use this resource to promote the Registry and increase awareness. The third part
of the outreach plan is partner-specific events. This outreach will run from July 1-December 31,
2018. During this time period, there are probably multiple events that the local chapters and
clinics are hosting. Having these events increases the awareness of the Registry, given that
local representatives are able to distribute information to patients about what the Registry is,
what it does, and how to get involved.

Prior to launching the project on July 1, 2018, staff training needed to be completed. For the
ALS Association the training webinar was completed and six chapters were involved. For those
who were not able to join the live webinar feed, it was recorded to be available online. One-on-
one follow-up calls were made to local chapter representatives. They wanted to establish the
target numbers in the under-enrolled districts to have a plan regarding how to do the calls and
social media outreach. The calls and social media outreach have begun and will continue until
the end of December. In terms of challenges and opportunities that have arisen during the
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outreach, concerns have been expressed about the call length and follow-up. Although this is a
phone script that should take about 3 to 5 minutes, a patient on the phone may have follow-up
guestions and/or other needs. Since this is a challenge, patients may have to be referred to
someone who can provide them with more information. Another issue that has been addressed
is that in some of the small rural chapters, there is an issue with phone, internet, and manpower
availability. Another challenge that has arisen is a potential overlap with MDA. However,
although the partners are using a similar script, there are places in the script for both partner
agencies to include information about specific local events. A patient may be contacted twice,
but at least both organizations are able to provide information on local events that are occurring.
In October, there will be a consultation with ALS Association clinics. These outreach efforts will
be addressed during that meeting as well.

In terms of MDA, all Care & Clinical Services staff in these states were trained on this project
and tools were rolled out in June. In July, the offices placed their outreach plans together for the
project and some of the calls began in the 6 markets. Each family will receive at least two
outreach calls about the Registry during the 6-month project period, but no more than two calls
during that timeframe. For August, MDA plans to have outreach to the Care Centers as part of
the strategic approach. All 6 markets will be sharing their social media messages and promoting
the Registry at their events.

In terms of next steps, outreach to the under-enrolled districts will continue through December
31, 2018. Both partner agencies will report their outreach numbers (calls and social media) to
ATSDR on a monthly basis. ATSDR will review and assess these data at the end of the six-
month project period to determine the effectiveness of increased outreach to under-enrolled
districts compared to the same time period in 2017.

Discussion Points

Dr. Factor-Litvak asked how the 6 areas were identified that had under-enrollment.

Ms. Punjani indicated that every month, data are distributed that categorize the states in three
tiers. When this outreach project was started, ATSDR picked the 6 states that were the most
under-enrolled. Of course, this changes from month-to-month. Next year, there could be
different states.

Dr. Kaye added that they look at the percentage of reporting for the entire country, and then
individually put the states into three tiers: 1) doing as well as the national average, 2) doing
below the national average, or 3) doing above the national average. The states below the
national average were considered to be under-enrolled, tiered those, and picked 6.

Dr. Horton clarified that they are looking at enrollment only, not survey completion rates.

Dr. Finger asked how different the under-enrollment numbers are from the information from the
administrative data. He emphasized that this has implications for who they need to be reaching
out to. The end goal for reaching out to those people depends upon whether they are showing
up in other ways in the data.

Ms. Punjani indicated that she has looked at only the data available through the self-enroliment
mechanism.
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Thinking about all of the things they have looked at, Dr. Kaye did not believe they had looked at

the number of people enrolled by state compared to what they think it should be based on

population. However, they could do this if they have not. They do know that people who choose

Medicare Advantage for their healthcare, which is the health maintenance organization (HMO)

option, rather than a fee-for-service option (FFS), do not show up in the administrative data

ATSDR receives. Part C cannot be used because it
use Kaisero and no diagnosis data are associated
California, so one might hypothesize that there is under-enrollment in California because they

are missing the HMO population. Consideration is being given to how to get people in California

to join the Registry and determine whether there is another dataset that they do not know about.

Muscular Dystrophy Association

Robin Geiger, DNP, FNP, NP-C
Vice President, Care & Clinical Services
Muscular Dystrophy Association

Dr.Geigers hared MDAG6s efforts for heightened awarenes:
lies in support of continued efforts toward innovation and science, which includes research,

support, services, Care Centers, education, and the Resource Center. The continuous efforts to

improve and expand the ability to support the National ALS Registtys hows MDA&s commi t m
strength, innovation, and care.

By strengthening its internal presence in its Car
view of needed practices and programs from direct staff collaborating with Care Center

Directors, contribut i ng t o research through the MDAG6s strong
MDA Resource Center into more of a resource hub to align with increased support services and

providing families and patients, including hospitals, with external networks for strong support.

MDA has been leading and innovating for over 65 years by taking a global perspective across

neuromuscular diseases to uncover breakthroughs and strong efforts to accelerate treatments

and cures. Over the last 5 years, MDA has spent nearly $29 million on ALS research. In 2017,

MDA supported over 49 ALS grants, with a total <co
Conference Series brings together the worldbds top
updates.

MDA continues to provide care across clinical trials in the US and Puerto Rico. More than

12,000 individuals with ALS have access to MDA ALS Care Centers across the US. There are

nearly 50 designated MDA ALS Care Centers across the US and a Network of Care Centers at

over 150 topinstitut i ons and affiliates. MDA&ds MOVRE (neur o
Research) Data Hub also will accelerate research and optimize clinical care.

MDA promotes the National ALS Registry through social media platforms, online publications,
outreach phone calls, community gathering and events, MDA Care centers, the MDA website
that houses information on the National ALS Registry, ALS support groups, the National
Resource Center, educational conferences and seminars, and print materials. Through social
media, MDA is able to post pre-approved weekly and monthly information on the National ALS
Registry.
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I n terms of highlights of MDAO&6s 2018 NaMbDAonal ALS
Clinical Conference in March 2018, there was an ATSDR breakout session and information

booth. The MDA Engage Educational Symposia for ALS will be held October 6, 2018 in

Houston, Texas. MDA continues to incorporate MDA Engage Events on the ALS Registry into

regional MDA Engage Events as far as data, information, print materials, and ensuring that

MDA is a strong supporter of education and information awareness of the ALS Registry. MDA

leverages its social media platforms as well by posting weekly to the MDA national social media

pages, and monthytoMDAG6s | oc al di str i ct.Thisasyedppeved i a l medi a
information that they can share readily through social media. They also provide a link to the

National ALS Registry on MDA.org. That link information can be found on the Advocacy and

Research Site pages. National ALS Registry materialsareinc |l uded i n MDAG6s ALS Ne
Diagnosed Binder and MDA Welcome/Registration Folders for ALS Families, distributed at MDA

Care Centers by Care Specialists and Care Center Team Members, and promoted in MDA

publications. The National ALS Registry is promoted in MDA publications, including Quest

Magazine that is published quarterly, blog entries, and local district-level newsletters. The

Registry is promoted by trained MDA staff members, including Resource Specialists from

MDAO®Gs National Bnel throughr stragegicCaoritreaick phone calls and face-to-face
connections with MDAG6s | ocal Care & Clini.cal Serv
MDA also has implemented strategies for documenting outreach and disseminates a document

summarizing the results through external collaborations. They also identify and document

reported barriers.

As noted earlier, MDA is collaborating with ATSDR on the Under-Enrolled Health Districts

project. In addition to routine outreach conducted across the country, MDA is implementing a

targeted strategy aimed at increasing National ALS Registry enrollment in areas identified by

the ATSDR as being under-represented. MDA uses this information strategically to implement

their best efforts through their Care Clinics and administrative abilities and connections in

hospitals and institutions to increase the under-enrolled health districts. MDA is increasing its

efforts through direct outreach by phone calls, posting monthly pre-approved announcements

on Facebook, appropriately and strategically calling patients who are identified in the MDA

Di strict Of fi ces, and families |iving with ALS wi
Engaged Symposia in October 2018 in Houston, Texas. In addition, they continue their
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